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GARDENING FOR THE SCHOOL 

AND HOME 


All Teachers iiUeresled in Gardening, whelhcr at Home or at School will lind this Article 
very helpful as a Guide to the Successful CuUivation of Vegetables, Flowers, and Fruit. 
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INTRODUCTION 

T I-IE past few years have witnessed 
an increased interest in gardening, 
douljticss due to the tact that the 
thousands of houses, with gardens attached 
thereto, erected since the Great War, have 
presented an opportnnity of satisfying man’s 
primeval instinct, which constantly leads 
him to Nature. Gardening has entered into 
the cniTicnhim of most schools, and when 
the subject is systematically taught, it proves 
all-absorbing as well as highly educational, 

In senior schools there should be a 
three-year syllabus, thus nicaking sure that 
IhroughouL his tenure the pupil is alway.s 
in receipt of some gardening leaching. 
The object in these pages is to help tlie 
teacher as much as possible, and also to 
assist those teachers who outside school 
hours find in gardening a pleasant hohby 
and recreation, The .syllabus is given first, 
as that Is the basis on which everything rests. 

FIRST YEAR SYLLABUS 

Soils.— Origin, types, digging, mock Irciich- 
ing, IrcJicliing. 

Mamires.—Organic and inorganic, ex¬ 
amples of each, their effect on tiie texture 
of the soil, function, method of application. 
Lime.—Function, kinds of lime, method 
of application. 

Tools.—Uses and care. 

Vegetable production.—The cultivation of 
root crop.s; c.g,, potatoes, carrots, onions, 
parsnips, beetroot, and turnips; l)rassiciis; 
c.g., cabbagc.s, caiilillowers, Brussels sprouts, 
savoys, kale, and coleworL; pod-bearing 
CTop,s; c.g,, bj’oad liciin.s, Fj-eiicli bcims, 
runner beans ami peas; salads, celery, and 
leeks; vegetable marrows. 

Experimental work. 

SECOND YEAR SYLLABUS 

Propagation.—Seed sowing, stem and root 
cLitti])gs, ]a)'cring, budding, grafting, 


and syllabus 

Insect pests.—The life history of an insect 
showing complete metamorphosis and incom¬ 
plete metamorphosis respectively; examples 
of the principal vegetable, flower, and fruit 
pests, together with approved methods of 
control, 

FiiJigoifl diseases.—The life history of a 
typical fungus, examples of the principal 
fungoid diseases of vegetables, flowers and 
fruit, 

Flower cultivation.—Hardy annuals, hardy 
biennials, hardy perennials, roses and orna¬ 
mental shrubs. 

Lawns and lawn management.—Sowing, 
turfing, rolling, mowing, fertilising. 

Rockery.—Construction, cultivation of 
Alpines, 

Experimental work. 

THIRD YEAR SYLLABUS 

Glass Btruotures.—The cool greenhouse, 
cold frame, cloches, their uses and manage¬ 
ment. 

Fruit cultivation.—Apples, pears, plums, 
cherries; standard, bush, and cordon trees; 
red and black currants, gooseberries, rasp¬ 
berries, loganberries, blackberries and straw¬ 
berries; soil preparation, planting, pruning, 
spraying, gathering, storage, varieties, 

Experimental work. 

SALIENT FEATURES OF SYLLABUS, 

It will be observed that during the first 
year attention Is concentrated on vegetables, 
in the second on flowers, in the third on 
under-glass work and fruit. Much experience 
of various methods of approaching the 
subject proves that this is probably the 
best. Confusion results when an attempt is 
made to deal with the three sections simul¬ 
taneously, The child's mind is not able lo 
absorb all at once. Essential horticultural 
])rinciples arc taught each year also, ensuring 
a comprehensive knowledge of the subject 
at tlic end of the three-year period, 
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Tio 1 DiACHAM snOWlNlV TltS^SvU AvUI\NUVM»-.M l*>n 'll' 
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A, Tii’l Irriicli. 
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Fig. DrAORAM snowiNfi Tjhcncii Aruan«.kmi.n i' rnu i; I lu ,m hi:.', 
OR \VoRRlNG THE Solf., 2I'T. DIJI-I', WITlUinr ClIANiilN'i IIII. I'llMIlti.N 
OF TIJlv I FT. J,AVIiUS 

A, 3J, C. l-lr«l J'jrnicel Iriiiiliua. 

Movo I) to C. 

AIovu K lA A. 

Move F (o 1). 

Move Cl lo 11. 

Move 11 m V. 



Feg, 5. Diagram showing Arrangement for Tiif.nciiing ou WoHUiNr; 

THE Sort, 2 FT, DEF.P, REVERSING TlUi POSITION OF THE 1 FT. LaVIvHS 

A, D. First formed trench, 

"Move C to D, 

Move i> to A. 

Move E lo D. 

Move F lo C. 
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lakes precedence because it is rich in plant 
food and luinius too. Other organic manures 
are spent hops, leaf mould, and decaying 
vegetable refuse. Their food content is 
low, their humus content high. Each can, 
however, be made an efficient substitute 
by raking into the soil, immediately before 
planting or sowing, a 2 oz. per square yard 
dressing of 4 parts superphosphate of lime 
and I part each of sulphate of ammonia 
and sulphate of potash, There arc pro¬ 
prietary organic manures made syntlietically. 
Many of them arc so good that they have 
earned the encomiums, never given without 
careful thought and experiment, of the 
authorities at the research stations, 

Th& application of organic manures .— 
Autumn, winter, and early spring are the 
main seasons for the application of organic 
manures. It is then that most plantings and 
crop preparations proceed. The rate of 
application varies in accordance willi llic 
subject to be sown or planted. Details are 
given in the appropriate places in later 
chapters. The method of ajijilication con- 
si.sts, when digging, mock trenching, or 
trenching, of spreading the manure al the 
bottom of the trendies, and covering it witli 
a spit of soil. Later the manure is intimately 
mixed with the iiarticles. hVlien preimring 
to plant, the mnnnrc is always mixed, as a 
solid layer would be injurious to any root 
which had the misfortune to encounter it. 
Pig, 6. 

Inorganic manures .—Inorganic manures 
are generally of mineral origin. They increase 


the soil food supply, hut wheji used alone 
have a disastrous effect on its texture, so 
disastrous, indeed, that any sort of cultiva¬ 
tion is impossible. The reason is that artificial 
manures contain no humus. Seeing that they 
migliL injure, the natural question is, why 
use artificial manures at all? The answer is 
that when applied in conj unction with organic 
manures, the adverse effect on texture is 
counterbalanced. The food sni^ply is 
extremely valuable, because by consulting 
the analysis which must, under the Fertilisers 
ani Feeding Stuffs Act, he supplied with 
each sample, it is possible to give the plant 
just what it needs. 

The action of inorganic manures .—^’Ihe 
three elements the gardener adds when 
applying a cojnplete manure are nitrogen, 
lohosphates, and potash, all in some form of 
combination. Nitrogen assists leaf growth. 
Thus when fruit, flowers, or vegetables need 
a leaf stimulant, the gardener turns to 
nitrogenous fertilisers sudi as nitrate of 
soda, sulphate of ammonia, and nitrate of 
ammonia. Phosphates increase root action 
and assist the development of reproductive 
organs. The fertilisers in this group arc used, 
Ihei’efoi'e, to benefit plants at botli ends of 
their life, Fertilisers in the group are basic 
slag, bone meal, steamed bone flour, phos- 
phatic guano, and superphosptiate of lime. 
Potash is the transport agent. Since all foods 
are inanufactLircd in the leaves, it follows 
that there must be some agent to transport 
them to the seats of growth and reserve. 
Potash fulfils that function, hence its value 
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Fig. 6. Diagram showing Position in which IIanure should be Placed 
WHEN Digging, Mock Trenching or Trenching 
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to all plants, especially fruit and root veget¬ 
ables, wliicli have large storage find icseu'e 
organs, Kainit, muriate of potash, aiicl 
sulphate of potasli arc the principal lorins of 
potash manures, 

How (o apply inoygauic nmniim.—Hveiy 
teacher and every gardener should assiiiiilate 
these points thorovighly. Unless he knows 
that artificial manui'es may be dangerous, 
and why, and also that they may be very 
valuable helpers, and lioW and why, liis 
teaching and practice will fall short o( the 
best. There are well deiined application 
rules. For instance, artificial manures must 
never assume contact with roots, stems, or 
leaves, which they scald or plasmolysc. 
Being concentrated, they must be used in 
small quantitic.s. "Little and often” is aji 
excellent rule. When applied to vacant land, 
they should be raked in after digging. Their 
natural tendency is to sink, hence tlie need 
to keep them in the upper layer, They must 
be dissolved in the soil water. As dry salt.s 
they are useless, That is the reason why 
when artificials are applied to a growing 
crop, they are hoed in if the soil is moist, 
and watered in if it is dry. Since water 
alters the composition, these manures, when 
bought some time before use, should be 
stored in a dry place. They lose value and 
become difficult to handle after being wetted. 

Lime and liming.—Calcium, or lime, i.s 
not a plant food as generally understood, 
It enters into the composition of plants, 
but not on the nutritional side. Its great 
function is that of sweetening the soil, and 
restraining the attack of fungoid diseases 
and insect pests. Plant roots and manures 
are continually discharging acids. Unless 
some corrective were introduced, land would 
in course of time become so sour that nothing 
could be successfully grown in it. Many 
hundreds of acres of land in the country are 
in this condition to-day. They need lime. 
Fungi flourish in acidity also, and it is well 
known that when lime is consistently used 
such serious soil insect pests as wireworms 
and leatherjackets are far less prevalent. 


The Hmimi -To nminlnin the 

coriiict flogrcc of .soil .swucl ness, it is j ssciUiul 
to apply lime om t! in tlinc ycais, n (.on- 
voiiieiit way lu’iiig lo llir urea into 

tlnvc eiiwal luivliuns, and lu'.it onr i-a< h year. 
Make the aiiplicalion any lijiu; between 
early October and e.iil\- b'ebniaiy. Do not 
use stable inunnie at die .s.nne dine. Wlien 
[Ik; two siilistances iissniiie eoMl.iil, lliey 
cancel out eaeli odier's gootl i|nalitii's, The 
lime ccunbines with the nilrof'enoiis eoin- 
pound in the manure. uUimatelv releasing 
tlie ammonia as g.is. In doing so ii .saeriliees 
its owji alkalinity, and fails to serve tlie 
pnrpo.se for whii:li it is u)»)ilied, 

How lo sidin' lime.- 'I'iie inosl valuable 
form of liiiie is ealcinin oxide or (inu klinie, 
olitaincd by luinhiig ealeiuin eiuliniiate 
rock. U is desnibed by |{av<l<‘nei's as while 
or Derbyshire lime, and is availabk' in all 
ixirbs of the eoiinlry. It is supplied in lumps, 
sloiios, or cobs, in wliieh form it is vaini'less. 
The lumps iniist be broken down by slaking 
into the iinest pti.ssilile state of division, .so 
that the iniUei'ial ran be iiilinialely mi.\('d 
wLLli the soil, Melluiils of slaking are to dig 
a hole in liio garden, empty Die limip.s into 
it, cover them witlt soil, and apply as soon 
as the Ininjis have absovlicd snlheient 
moisture to reduce them to powdei-, M'alei' 
may be poured on the lumps also, i\h)st 
gardeners prefer the soil mellmd, as llieie 
is less danger of slutting or puddling, big. 7. 



I'ici, 7, lJiA(,itAM siiou’isa/ li)i:.\i. 
Mutiioi) or Si-AKiNii (JiJicavi.iMi';, I.imic 
Cods in SoiL-covnioio IIoi-ic in t;AuiH’.N 


How to apply lime. —Choose a calm day 
for the application, otherwise wind will 
interfere with the distribution rate. Fork in 
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4 to 6 ill, deep a 6 oz. per square yard dress¬ 
ing, which is sufficient to keep the soil in 
good condition for three years, 

C/tdlh ,—Carbonate of lime, or chalk, is 
often used in districts where it is available. 
Heavy transport charges preclude its employ¬ 
ment in others. Chalk is quite as good as 
lime, except in one rcspecL—it is not quite 
as liot or cairstic, lienee tlie disease and pest 
controlling effect is not so pronounced, An 
appropriate rate of application is lo oz. per 
square yard. 

Lime halers .—To every rule there are some 
exceptions. In this case we find that certain 
garden plants, notably rhododendrons, 
azaleas, heaths, and ferns are calciphobes 
or lime haters, Exclude them from the 
liming programme. 

USEFUL HINTS 

Making a manure heap.—Farmyard 
manure is so .scarce that supplies should 
be laid in whenevci' they are accessible, and 
stored in a shady place. Press the heap very 
linnly, to reduce aeration, which dissipates 
the food content. Make the top of the heap 
ridge-shaped, and cover it with boards or 
Inivcs, to throw off the rain, another food 
dissipator. If when forming Hie heap, any 
part of the manure is dry, .sprinkle it with 
water, or the bedding material will liecomc 
mouldy or fanged. Fig. 8. 

Making a compost heap.—The compost 
heap jirovidcs a valuable means of supple- 



Idcr, 8, Diagram siiowi.vg How to 
J lAKIi A ^rANUIU£ HkaP 


^7////7/;'/r/77777777f^ 

7/7///7/////fm/777777777r, t 

'////////////////////////////, t 

'///////////////////////////\ b 


I'lo, g. Cosfposr Heap 

(j. Layer ol vcgctablo rcliise. 
b. l.ay’Dr of lannynril manure. 

menling farmyard manure. In e\'ery garden 
there are quantities of succulent, healthy 
rubbish which on partial decay liecomc 
huinns, If they are mixed with manure, 
they absorb food from it, and acquire 
maiiLirial as well as humus value, The 
coiniTOst heap is made in a manner similar 
to that described for a manure heap, the 
rubbish and manure being laid clown in 
alternate 4 in. layers. When the rubbish 
decays, the heap is chopped from top to 
bottom, and the two layers inixecl. Fig. 9. 

Making an incinerator. —There should be 
an incinerator in every garden for the 
destruction of diseased, pe.st-riddcn crops, 
intractable material such as potato haulm 
and cabbage atuiTips, and perennial weeds 
like couch grass and coltsfoot, Tl\c ashc.s, 
being rich in potasli, .should be stored in a 
dry place for use later. 

The conversion of rubbish into manure.— 
The scarcity of farmyard manure has 
ncccssitatccl research work into synthetic 
processes, and there arc now sold 'S’arious 
preparations which, when mixed with liealtliy 
garden rubbish quickly promote decay, the 
decayed material being approximately equal, 
in food and humus value, to farmyard 
manure. An alLernalh’e Lo tlic proprietary 
methods is Lo dig a pit, empty the rubbislr 
into it in 4 in, laycns, and on e\'Gry layer 
.sprinkle i oz. of sulphate of ammonia per 
square yard. Cover the pit, and the material 
will quickly decay. 

Testing for lime.—An excellent test of 
the need for a lime application is to place 
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a tablespoonful of soil in a Liiniblcr, A(lcl 
sufficient water to convert the soil to a tlun 
cream. Pour a few drops of liydrocWoric 
acid or spirits of salts down the side of the 
tumbler, If there is marked effervescence 
when the acid meets the soil cream, there is 
plenty of lime present for the purposes of 
cultivation, The bubbles are carbon dio>iidL“ 
split off from calcium carbonate, Fig- lo. 



Fig, io. Diagram showing 
HOW 10 Test Soil poti tuh 
pnESENcE OF Lime 

a. Tumbler. 

A. Test lubcconLalnlnghydroclilorlc. 
r. Soil ccesm. 

The lime haters.—The species that arc 
lime haters ace lovers of an acid medium. 
Peat is the best. Thus, where rhododendrons, 
azaleas, lieaths. and ferns are grown, an 
abundance of peat should be mixed with 
the soil. A useful experiment would be to 
plant one rhododrendron in a peaty medium, 
and another in limy soil. Carefully note 
the effect of the two substances on growth. 

How to make liauid manure.—Secure a 
barrel fitted with a tap near the bottom. 
Place in a bag i lb, of farmyard manure for 
every gallon of water. Tic the neck of the 
bag. Suspend the bag from a rail nailed 
across the top of the barrel. Fill up witli 
clear water. Cover the top of the barrel, lo 
prevent oxidation. In three or four days 
some of the food content of the manure will 
have passed into the water, which is, in effect, 
liquid manure. Draw from the barrel when 
this fertiliser is needed, and dilute it to 


quarlcv slvrngth with 
clear water. After 
each wilhih.iwal, lill 
up with rli'ar water, 

Fig. II. 

Unsuitable con¬ 
ditions for soil cultiva¬ 
tion.- Laud niu^t md 
be dug (luring finsly 
weather, ur the. 
frosted lumps turned 
in will not thasv for 
moiitli.s, tlici'ehy 
greatly depressing the 
.soil Lcnipeiatiin;. I'or 
a siniilav reason unow 
must not be dug in, 
while it is inadvisable 
lo dig when the land is \'eiy wed, as the 
texture is advevsidy alfeeted, 

CLASSKOOM WOKK 

Much useful classiomu work can be doue. 
on soil and .soil problems on wet days when 
it is impossible to work iu the garden. 

The weighing of soil. Fill two cauislms 
of equal si/.o with sandy and clayey soil 
respectively. Weigh the two. Note tluiL llu; 
.sand wciglrs heavier, ]Cxj)laiii that the 
terms light and heavy have no conius-tioii 
with weight, but refer Lo llie ease or other¬ 
wise with which .soils can be worked. 

Humus.—Show a sample, of leaf mould. 
Let the cliildren handle it and convince 
thcmselv(;s that it is organic mailer in a 
state of decay. Follow with an (LK[>lanalion 
of the function of luimus. 

Capillarity.—Fill two clamped tulje.s, eacli 
I metre long and i cm. insich; diameter. Fill 
the tubes with fine .sand and clay respectively. 
Immerse the end of each tube in a beaker of 
Water, and note the progress of the water 
upwards. Then explain capillary action in 
the soil. 



l-'llr. 1 I. 

sativ.TNo iinw m make 
l.i'.tcm 

rl n.iltil. 

b, ('( (.iiiiiy.ira ii):iiiiiic. 

c, ('i\i i 'll linn' l 
if. Iliii.K I'.i I-. 
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The retention oE water.—Fill two flower¬ 
pots with soil, one sand the other clay. Pour 
the same quantity of water on to each, Make 
a record of the time that elapses before 
the water issues from the bottom of 
each pot. Follow with a description of 
the waLci'-holding capacity of different 
types of soil, and the effect of this on 
plant life, 

Tho slaking o£ lime.—Place a small piece 
of quickliiTic in a mortar. Pour sufficient 
water on to it to induce slaking. Let the 
children observe the evolution of heat, 
swelling, and falling to the fine powder 
which represents slaked lime. Emphasise 
the fact that this process is necessary before 
lime can be mixed with the soil. 

The texhire of heavy soil.—Bring into 
school a lump of wet clay or heavy soil. 
Squeeze it with the hand. Let it stand in a 
dry place. Note how it hardens. Explain 
that this takes place in the garden when 
heavy soil is worked in a wet condition. 
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Weathering.—Secure a lump of wet clayey 
soil, and stand it in a position where the 
weather will act upon it. After a time tire 
lump will breal? up and fall to a fine powder, 
especially if the experiment is conducted 
during winter. 

Artificial fertilisers.—Place samples of 
nitrate of soda, sulphate of ammonia, super¬ 
phosphate of lime, basic slag, bone meal, 
sulphate of potash, kainit, and muriate of 
potash in large test tubes. Familiarise the 
diildren with them. Have a bulk samj^le 
near, and teach them how to mix composite 
samples for application. Thus 3 parts super¬ 
phosphate of lime, and 2 parts sulphate of 
potash constitute a good dressing for 
potatoes, while 4 parts superphosphate of 
lime, and i part each sulphate of ammonia 
and sulphate of potash constitute a good 
general dressing. Explain that the parts 
are by weight and not by bulk. Compare 
these artificials with leaf mould, pointing 
out their physical differences, and explaining 
the significance of them. 


11. THE SCHOOL GARDEN EQUIPMENT 


Tools and their uses.—Adequate equip¬ 
ment is highly essential to good work. In 
the absence of proper accommodation, tools 
quickly deteriorate, and endless time is lost 
in seeking them when they arc needed. 
Unless each pupil lui.s a reasonably complete 
Idt of tools, it will not be possible on all 
occasions to keep the class profitably em¬ 
ployed, This h'ads to lack of interest and 
confusion, wliih; the work of the ganlen 
fiills into arrears. 

The tool size of this structure 

will vary in acccjidancc wiLli the number 
of pupils taking gardening, A shed 16 ft, 
long by 10 ft. wide will accommodate the 
equipment needed for a teacher and twelve 
pupils. It should be built in a. convenient 
position for easy access to the plots, while 


the tools should be hung on hooks along 
the side of the shed, Keep each pnpU’s 
tools separate. Plavc the tools and hooks 
numbered. Allocate a number to each pupil, 
so that he can. be held responsible for the 
condition of the tools apportioned to him. 
There should be a window on one side of the 
shed. Untlcrncatli the window fix a bench 
on which demonstration can be given, and 
work such as boxing and cutting seed 
potatoes carried out, Beneath the bcncli 
there should be lockers for the storage of 
artifical manures, and a separate locker is 
needed for small tools such as dibbers, 
trowels, and hand forks. Behind the door it 
is an excellent idea to have a plan of tlic 
school garden, with charts showing the 
progress of the work and date respecting 


D—vox., iv-s 
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the condition of crops, Really, the tool 
shed should be the headquarters of llic 
team, a sort of club house in which those 
having similar hopes and aspirations meet. 
At the beginning of each gardening term 
the teacher should issue instructions regard¬ 
ing the use of tools, accompanying his 
explanation by suitable demonstrations. He 
should also make it clear that every tool 
must be returned to its appointed liook 
at the end of each lesson, with all soil 
removed, and the steel parts rubbed with a 
greasy rag. Once a week it should l)c tlic 



Fig. 12. Fio. 13. 

Spade Potato Fork 
B ye handle, Hat line. 


TICE b'OR SP'.NtORS 

nsefnl ft>r lifting; pntalms and otliur loots, 
but is not .sliong ( iion/d* f'>r ni.liniuy forking. 
This type of fork sitonhi In* \v\r\\uU d iu \\u’; 
ctpiiiniieiil, Vigs. i.i and 15, 

IIocs. —^’riicre aiu two ly|k''. Dnlrh and 
draw. The lirsl naiiird ii:-i'd solely for 
crcaling a good Miifm e lillli and desiioying 
Avcctls. The lYpe iutviug a 5 in. wiile Ul.ide. 
iscouveuient to use. doe'^ Ihe woik i|nieldy, 
and can he o[ieialeiI in siii.dl s|';ices. 'riu; 
draw luie is ii.sed for foiiiiin/^ seerl ihills, 
dislodging large weeds, :viul eai tiling Uji nops 
siicli as potatoes, peas, and brani;. 1 lie lYi>e. 



Fig. Fig. 15. 

Digging Fquk MANtmu VoiiK 

Square tine. 


duty of a member of the class to sweep np 
the shed, and see that everything is in proper 
order. A rota might well be arranged for 
this work. 

lools.~The principal item here is 
a good spade. The eye handle is better than 
the T handle. Fig. 12. It works witli less 
friction to the palm of the hand. The blade 
must be firmly riveted to the handle. A 
four-dned digging fork is an essential also. 
Each tine should be square and made of the 
best steel, or there will be constant breakages. 
A four-tined potato fork, with flat tines is 


known as the Bury draw liou is Iho bust. 
It has a swan-iieckcd a]))iroadi to lliu 
blade, and is, therefore, easily niaiiijnilaU'il. 
Tile triangular hoc is a valuable lonl fm 
forming shallow, narrow siicd diills. As 
the name mdicalos the bliidi; is tiiangiilar, 
RaJtes .—There tire two piillcriis of garden 
rakes, the onc-piecc inkc, in wiiicli llie Icielli 
and the cross piece arc lonucd out oC one 
sheet of steel, and the type in wliich the teeth 
arc riveted to the cro.ss piece. The latter is 
less satisfactory as the teeth are continually 
working loose, whereas tiic teeth of llic 
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former wear away to futility without dis¬ 
placement, Rakes of this type give a long 
life of excellent service, Figs, i6, 17 and 18, 

Manure forks .—These are useful.but not 
really essential. Each has five tines. The 
latter, being oval or round, are more easily 
stuck into a heap of manure, llms helping 
with one of the most laborious jobs in the 
school garden. 

Small tools, —ShorL-liandlcd, trowels arc 
a jieccssity. They are preferable to the 


Wheelbarrow .—One wheelbarrow is suffi¬ 
cient for each gardening class. When not 
in use, it should be taken into the tool shed, 
as if left outside weather changes will quicicly 
deteriorate the wood, especially the felloes 
of the wheel, which eventually separate, 
causing total collapse. 

Cold frame .—A cold frame is indispensable. 
The tivo-light type is the most suitable, 
because it enables differential treatment to 
be given to the various subjects that are 



long-liandlcd type, whicli is clumsy to use, 
especially in the hands of a child, The one 
having a 6 in. long blade is the best. Hand 
forks must be provided for loosening soil 
that is inaccessible to the Dutch hoe. The 
thrcc-tined type having a short handle 
works satisfactorily. Dibbers ai'e valuable 
for planting small subjects. Undoubtedly 
the best type is the one having its point 
shod with steel, 'riicrc is no fear of break¬ 
ages and point blunting, It is, however, 
possible to make effective dibbers by cutting 
brush or rake handles into 9 in. long pieces, 
and making a point at tire l)cisc of each. To 
ensure struiglUncss of drills, a line must 
be included. It should be of strong cord 
not likely to buckle or contract with wet, 
and it is an advantage when the cord is 
wrapped round a steel reel, and attached 
to a steel pin at the other end, Figs. 19, 
20 and 21. 


appropriate for this class of cnltnre. The 
cultures are dealt with later. I-Iere the 
specification for a suitable frame is given. 
Each light should be 4 ft. long by 3 ft. wide, 
and must be glazed with 21 oz. horticultural 
glass. Make the back of the frame 18 in, 



Fto. 19, Fig, 20. Tig. 21. 

Trowel Hand Fork Onion Hoe 
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high, the front 9 in. For the wood part, 
use I in, thick seasoned deal. Stand the 
frame in a sunny, sheltered part ot tlic 
garden, The number of two-light frames 
needed depends on the number of pupils 
taking gardening. For a class of twelve one 
two-light frame is adequate, 

Flowey gardening foo/s.—All the above 
tools arc equally necessary for vegetable 
and flower gardening. Where llic latter i.s 
taught, there will be needed in addition a 
pair of hedge shears for clipping hedges, 
edging shears for clipping lawn edges, 
secateurs for pruning, an edging knife for 



Figs, aa to 27, Gmiden Tools 

In Ilie lop low, (wni Icit lo ilgtl U« diiwings sbowIicdB 
shears, edging slieors and a reel lot a garden line. 

In Uic baliom row, rtom lett lo right ihc drawings show i 
liihbcr, secateurs and a pin lor a garden line. 


slraigUteiiiug bidki ii biwii i ilgi s, and a i.-iu. 
mower fornilling tin' liiv.n, I'igs. .1^ lo .>y. 

Howto use tools. (liin k uiii/; n[)i i al idii.s rim 
be very irkMUiu* and (iiinn nnlr.'is in ifuiini'd 
acrortling lt> JiiiTlmds luovrii by r.viiriiciud 
to be lli(‘ Ih'.sI. Driiiinnhi.ilioiMi in llii' imu of 
cadi tool should be and a ran fill tv.ilrh 
kept on (he cbildrcii'.s jiiiivriiu nls. ullicrwisc, 
in accordance with liinnan in i \ci ‘•i iii'ss, lluiy 
willclioose tb<MVi'iiii|{ ini'llinit. In nn inslanri' 
.sluHlld tin* handle of a Ion] be ;;n|iped tcin 
lirnily. \Hieii tin* haiuU ;iiii .lilnuctl (n slide 
reasonably, as llie loul ehaii/jes iiosilimi, ilie 
operation i.s le.ss tiring In (be iiinsehs. 

When digging, push in I he .spadi- blade 
vertically, and do not alleinid In iimve too 
wide a strip of soil, i» in. is ipiile sullicieiil 
fora child. Tlie s)dt .shmilil j'nsl bi> nirked 
on each .side, iho blade piisbed in with Ihi* 
aid of (he right foot, and Ilie .stdl inrni'd a 
complete sonn^rsanll. I'orkin;' is done mi 
.similar lines, witli (he ('\ee]ilinii (hat (here 
i.s no lUMu) to cnl mil l)ii‘ s]>il or eliniik of 
soli. When drawing seed iliills, lir.sl .slietdi 
the line lightly, llien straddle jl, and work 
out the soil to the iTiiulred depth with (lie 
corner of the draw hoe, l)]ierale witli a 
series of jerks rullier lliaii long pulls, whicli 
incvita))ly re.snlL in a .swilrhbaek drill. Wlien 
Dutch hoeing, start at one end of the pVd, 
push the blade into ihe d<']dli of 1 in, and 
work Ibc pari hoed away from Ilie 1)1.nle, so 
that there is no danger of covering .standing 
weeds or caked land. When ralcing, do not dig 
the teeth into Ihc ground, or it svill be iinj)ossi- 
blctogelalcvclsiu'fiu’e. 'I'be body sluudd be 
bent fairly well over, ami the land rmnbeil, 
The trowel is userl for planting any llowau' 
or vegetable which has a ball of soil atlaclied 
to its roots. Make a hole large enough to 
receive the IklU comfortably, and lilt in 
gradually and ('tuufnUy witli line soil. 
Obviously sneU a inetluid would be cluiusy 
if applied lo .small .seedlings that arc lifted 
with an infinitesimal amount of soil. TIu; 
smaller hole made by llic dibber affords 
ample accommodation for llieir roots, The 
hole should be filled in by working into it 
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sufficient soil with the dibber point. A 
firm press with the latter secures the plant. 

The easiest way of doing barrow work 
is to push a load, and pull when the barrow 
is empty. The illustration shows how to 
load a wlicelbarrow, Fig. 28. When clipping 
hedges, iilway.s work backwards way, so 
that the part clipped is kept in view, and 
symmetry preserved, Lawn edging shears 
work most efl'icicntly when the clipping is 



IPcr 28, TIow TO A WiiiUii-nAnunw 

A. Wrtiiii; wny, Avilli (lie wcIrIiI nil Liu: liniiillrs, 

II, Klitlit vi'ny, willi llio wcighi on llie (ronl. 


done with the points only. Tliese must be 
Icept clo.se lo the lawn margin, or a fringe 
of grass will rcmuiii. 

Lawn mowing demands special care, 
Always oil the machine thoroughly before 
starting, but never on the turf, or the oil 
drippings will do great damage, Do net 
press on the handles or the cutting blade and 
cylinclev will be lifted from their work. Lilt 
the handles slightly, push \'igorously, and 
walk quickly at the same time, Then the 
CLil will be close and clean, 


USEI'UL HINTS 

The uae o£ the spade.—It is well wortii 
while giving a full Ic.sson to this important 
operation, tiie*teachcr demonstrating incor¬ 
rect methods and the correct method. He 
should push in the .spade blade at various 
angles, on each occasion measuring the depth 
of the digging. Having done this, push in the 


blade vertically, afterwards comparing the 
various depths, Follow with observations 
on the value of deep cultivation, and the 
necessity for pushing in the blade vertically, 

Digging dry soil.—Make an effort to dig 
dry soil, Note how difficult it is to push in 
the blade, Afterwards water a small plot of 
dry soil, and as soon as the water drains 
away, dig it. Note how watering greatly 
reduces the labour. 

The use o£ the take.—Lay a rake flat on 
the ground with the teeth pointing upwards. 
PrG,ss the teeth slightly with the foot. Note 
how the handle flies up, If the pressure is 
heavy it may strike the face of the person 
passing over it. Point out that when the 
rake is not in use it must be laid teeth 
downwards, 

Dutch hoeing.—Push the blade of the hoe 
deeply in for the purpose of showing how 
impossible it is to create a soil mulch when 
Used in this way. Follow by pushing in the 
blade i to 2 in. deep, e.vplainiiig tliat tlic 
surface looseness which results is one of the 
main reasons why the Dutch hoe is used. 

CLASSROOM WORK 

When to use certain tools,—Let the 
children make records of the tools needed 
for cultivation during the varying .seasons. 

Tools needed for winter. —Spade, digging 
fork, manure fork, 

Toofs needed in siuiiiner.—Kakc, draw 
hoc, Dutch hoc. 

Tools needed for solving. —Draw hoe, rake, 
line. 

Tools needed for planliiig. —Fork, rake, 
(rowel or dibber. 

Tools needed for cartliing iif. —Diaw hoe, 
.spade. 

A classification of this kind will prove 
very useful. All the teacher needs to do 
when the knowledge is thoroughly digested 
is to instinct each pupil to bring out his 
sowing tools, planting tools, or whatever 
tools are needed for the operation on hand. 
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III. VEGETABLE PRODUCTION 


ROOT CROPS 

The cultivation of vegetables is a valuable 
educational factor on many grounds. It 
provides a medLum for the Leaching of all 
kinds of soil treatment, sowing mclliods, 
thinning, in-scason feeding, pest control, 
and tlie maintenance of an all-tlie-ycar- 
round food supply, Suitable dimensions lor 
the school vegetable plot are length 30 ft., 
width 15 ft. In such a plot, there is room to 
grow a representative of the Icadiirg types 
of vegetables, The plots should be grouped 
in one part of the school garden, their 
number to depend on the mimbcr of pupils 
in the gardening class, and the mmibcr of 
gardening classes. Two pupils should work 
each plot. It is beyond the compass of one 
boy to manage a plot of this size in the 
time allotted. In this chapter the cultivation 
of root crops will receive attention, 

The potato.—The potato is our second 
most important food crop. It is propagated 
vegetatively. The true seed, is not used in 
ordinary garden practice, TJie tubers that 
are planted, known as sets or seed tubers, 
are swollen underground stems. This fact 
should be fully explained, as it has an 
important bearing on cultivation. Proof 
that the potato is a stem and not a root is 
afforded by the fact that on exposure to 
light it turns green and tliat it beai-s stems 
and leaves. It should be explained that 



Fig. 29. Potato Stroutimg Box 

It. Comer supporls, enabling loses lo be irflcd ono 
above anollicr wilhout escluding light. 



when a mip is lUopaM'di tl vi /jrlalivi ly. it 
is much nniiv lialilu (IcLi'ilDialinii than 
when line .seed is ii'-rd, '1 lie lalltT lujiic^riils 
the nnion of two grm'ialious, junibuiu); an 
entirely new njgani''in. The 

is a liltlf l)i( Ilf llid (lid 
iT plant icsi rved tn piiMliicc 

K _ \ - a cinj) till* follriwing year. 

Three years in one 
garden are siillkieiit to 
maK'e a sloi lv of potaloe.s 
nnu'Uiuin'iatiYi', Arliaugc 
livi’onu's nucis'-aiy. U is 
made by introdneinL; stork 
fioin those part.s of Scot¬ 
land, JCnglainl, and \\’alrs 
in whirli a|ilii<(es do not 
attaelc the foliage and 
transinil disi'ases. 

That is the most mndrru 
iuLerprclatioii of Llui 
virility of seed potatoes 
f^idwn in aieas more or 
less uiseived for their 
inodiietion. The eiillivalor 
is iiroterLed liy .slalnte, as 
cviay seed jiotalomerelnml 
m is veiiuirud to issue, a e.vv- 

V LiCieato giving the origin 

of Llie slock lie. sells. 

SpivKliui’.- This i.s the 
term ai)i)lii.‘(l lo the foi- 
wardiiig of growth fur 
planting. In Janiiaiy or 
b'ehi'uary the seed potatoes 
are set up close together 
in sliallow lio.ves with (lui 
n‘' 5 «WS"^f]ra nise end npwaids. The 

^ThenMl'^ikawinRShnws boXC.S aiC StOOll ill a 

cool, light slied or room. 

dormant cyo.s 

Tbo lower riirminB glOW OUL VCTV slowlv, aiul 
shows how to cul a seed ? j j ' 

polaio. Hole rhe eq\ial torm SpiOULS OV VOUUg 
number ol sprouts on i . . 

each cut pari, sllOOtS. lIlG aclvautag^^S 




Figs. 30 to 32, 

SliRD I’OTATOliS 



GARDENING FOR SCFIOOL AND HOME 




of spioutinfj arc a heavier yield, the 
elimiaation of tubers markedly affected by 
virus disease, and in the case of early varieties 
an earlier lifting date. It is calculated that 
sprouting increases the yield by approxi¬ 
mately 10 per cent. It is obvious that when 
seriously diseased tubers am removed, there 
must he fewer gaps in the rows, and less 
danger of the disease being transmitted to 
healthy plants, Figs, 2Q to 32, 

ThQ ciiUing of need potatoes .—^AU seed 
potatoes that arc larger than a hen's egg 
should be cut lengthway.s into two more or 
less equal portions, reserving on cacli 
portion the same number of sprouts. Im- 
raedin-tcly after cutting, rub the cut surface 
in dry soil or sand, to prevent loss of sap 
by bleeding. The process may take place 
at any time after the sprouts arc \ in. long. 
Tlis reason for cutting is purely economic. 
Seed potatoes arc expensive, and as half a 
big potato gives as heavy a yield as a whole 
one, it is important to make the seed go as 
far as possible. 

Soil prapayation .—Potatoes like a very 
friable, well-worked soil. Unless the texture 
is perfect, the tubers arc misshapen. During 
the winter previous to planting, the soil 
should be dug 2 ft. deep, so that aUcrnaling 
frost and thaw can ameliorate it, and bring 
it to the desired condition. Do not incor¬ 
porate stable manure when digging. Leave 
that until planting time, By so doing the 
food supply and common scab disease control 
can be linked together. Whoi» potatoes are 
planted directly on manure, the fungus 
responsible for common scab is attracted to 
the inanurc, and the tiiber.s escape. There is 
no better mcLliod of control. Obviously 
there is Llic weakness that Iho discaiic 
oigantsm is still left in Llic .soil. So far there 
has been discovered no niclliod of dcsliuying 
it. Until that discovery is made gardenens 
must be .sati.s(icd if by any means they can 
keep their potatoes dean. A few days before 
planting, fork the soil a foot deep, break 
down tile lumps, and tread fairly firmly. 

When and how to plant potatoes .—There 
arc three sections, early, second early, and 


maincrop. The first named are not very 
heavy yielders. They are grown because 
they are early, lienee the sooner they are 
planted, the belter. Early to mid-March 
is a good period. Second earlies give heavier 
yields, and keep in good condition until 
Christmas, after which they decline in 
Ublc value, even if the tubers remain sound. 
They can be lifted from mid-August onwards. 
The end of March is an excellent planting 
period. Maincrop varieties return the heaviest 
yields, and though they can be used at any 
time after lifting in early October, the 
flavour is at its best in the New Year. Early 
to mid-April is the planting period. 

These sections differ in vigour, earlies being 
the least vigorous. The planting distances 
must, therefore, be adjusted to meet the 
variation. Thus, appropriate planting dis¬ 
tances for earlies are rows 2 ft. apart, seed 
potatoes in the rows i ft.; second earlies, 
rows 28 ill. apart, seed potatoes 14 in,; 
maincrops, rows 30 in, apart, seed potatoes 

15 ill- 

The drill method of planting is the most 
suitable. It consists of forming with the 
spade 8 ill. deep, Y-shapccl drills. Spread 
3 in. of farmyard manure at the bottom, 
and plant on this. To cover up the potatoes, 
split each ridge of soil with the draw hoe, 
and make a similar ridge over the drill. By 
so doing, the maximum area of land is 



Fig. 33. Diagram Showing Planted Potato 
Drill 

a. Manure, 
ii. Seed poUto. 
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exposed to the helpful factors of waniitli 
and aeration. Handle the sprouted tubers 
with great eate, and do not reduce the number 
of sprouts beyond rubbing off any that are 
so weak as to be clearly useless. I'ig. 33. 

Early atUniions, feeding, and earlhing up — 
As soon as the haulm or growth appears, 
Dutch hoe between the drills, It is highly 
important that the soil shall not be allowed 
to cake, as this means deficient aeration and 
loss of soil moisture, Early, and to some 
extent second early varieties, may appear 
before the danger of spring frosts is pnsL 
If they do, protect them on threatening 
nights by covering the haulm with straw, 
dried bracken, or inverted boxes. Remove 
the covers the following morning as soon as 
the frost departs. 

When the haulm is 9 or lo in. tall, sprinkle 
evenly on each side of it, without touching 
the stems or leaves, a i oz. per yard run 
dressing, of a mixture of 3 parts super¬ 
phosphate of lime and 2 parts sulphate of 
potash. Nitrogen is omitted from this 
valuable in-season feeding programme 
because it emphasises haulm development 
and makes the tubers watery. Follow by 
earthing up on each side of tlic haulm a 
4 to 5 in, high bank of finely pulverised soil. 
It should be explained that earthing up, 
by imposing a slight check, promotes the 
earlier formation of young tubers, encourages 
them to form round the base of the haulm. 



Fig, 34. Showing how to Eautii 
UP Potatoes 

i>. Sail bank. 


and provnils llu-m fmin binuniiiK piciii, 
anil ihevefnre hannfnl a'. (umiI, Mwiuff to 
the .soiaiiiii whuh un vxj^nsnve to 

light, Fig. 3.|. 

Lifting andstofiii'i’. I’mIiUmi s .uc irady hir 
u.se when the ImmIiii \r)ln\vs n.ilm.’illy, 
Earlics and sdine m’iuimI r.iilii'^ .ur lillnl ;i| 
this stage fur iiuninliali* i'nn‘.nni|itic>ii, l^sc 
a four-liiu;il hale hn lilfiiii:. 1‘irsl pull 
up or cut olf llu* h.iuliii. ^^’lul li niliciwisc 
will get ill the w.iy. rush in (In' lines In llieir 
full depth, and after sniliiiK niU (he lir.st 
lift, fork more dr»-)'ly. in >et'me llu; fi'W 
tubers that always fmin <>ii luni,' iniuieis. 

Second I'arly and inain'iop v.irieties 
intended f<»r storage nuist lemain in the 
ground until Die Inber.s an- ipiile lijui. This 
condition can he te.sled hy lefi reuce (o llie 
tubers themselves, l.ifi a few typiciil 
examples. Knh llie skin vii’timw-Iy willi (he 
finger and Ihninh. If il lulheies \ii Die lissue.s 
below, the right stagi’ of lipeiie'^-. for lifting 
has been reached. Should Die skin ml) nil 
easily, the crop must be left in Die gromul 
lo ripen proj)cily. 

Choo.se dry weaDier for lifting, aiitl before 
storing, remove Dm eli.Ds or small tnbeis, 
tIio.se that show signs of dee.iy, and any Dial 
under the tUreo year rule ine lo he jdaiited 
the following year. Slore Die Iasi named 
in .single layers in boxes, and keep Ihein 
in a cool but frost-proof .shed iinlil spmnling 
time. Expose the ware or table eio[) remain¬ 
ing to a drying wind for Iweidy-four liouis, 
lo make svive that the tnbevs are Dioronglily 
dried and therefore do not Diemselves ereali: 
conditions lliiit will cause Dieir own deeay. 

In the storage cuviromueiU, darkness., 
dryness, and freedom from fiost imisl 
prevail. Many cellars, miDiou.ses, and ,sjiai'«' 
rooms provide Llu'se eondilions, in them 
the crop may he accommodaled in boxes, 
sacks, or bonoath a 4 in. layer of clean ,slia\\’. 
Where the cjuontily i.s loo great to [)ermit 
indoor storage make a clamp oiiL of doois 
in a. sKeltcrad sitwatiou, the dimvu’isii.n'is Vo 
be width at base 4 ft., lieiglu 4 ft,, width 
at ridge i ft. Pile the potaLoo.s in a heap 
of the shape delineated by these, dimensions, 
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iiiicl cover Llieni with 4 in. of stniw. When 
severe frost tlircciLoiis, cover tlic straw with 
4 iu, of soil taken out in the form of a channel 
around the heap. When .soilhiff the ridge, 
work in a 3 in, Jand tile in a slightly slanting 
jjosition at intervals of 3 ft., to admit air 
to the stor(!(l croj). When storing eitlicr 
indoors or in clanip.s, mix with each .stone 
of potaUws i o/,. of llowois of sulphviv or 
freshly slaked lime, to keep down moulds 
and other (lec:iy organisms, At intervals 
of three weeks cxamiiic the crop, and 
eliminate any tubers that .show signs of 
decay, I'igs. 35, 36 and 37. 


d to 9 ill. long roots are grown solely for 
storage and use in winter. The roots of the 
long section arc often 15 to 18 in, from crown 
to tip. They cannot be produced successfiilly 
without laborioirs and costly preparations 
in any lint tlic few soils that are naturally 
rich and of excellent texture to a depth of 
2 ft. As .such soils arc very rare, long carrots 
arc not iniich grown. Tigs. 38, 39, and 40, 

Soil, ■prcpanition .—Considerable care is 
necessary. Intoniicdiiitc and long carrots 
like rich conditions, but stable mamirc must 
not he incorporated within six months of 
sowing, otlrcrwisc the roots will fork and 



rio. 35, rOTA'lO Cl.AMI* 

11, Cludi’r 
I, I'ijUiIki'S, 

I, SlMiv liiyi’i, 

(I, Snlllay<'r. 

f- Clianiii'l friiiu wliii li soil iv.ih Ukcii. 




IhciH, 3f) ANiJ J7. Tnic liiTFiiC'i or Vioi.kn'I' 
\V]£ATiii:k Cjanoiss on Potatous 

'I'lio Lop llluslrnlloi) slviu's n poLalo ividi sinisi- 
liiljpralloii, rtut! lo violent ivoallier clJaiigcs, and Uic 
lower illvislrallon shows a poialo "lilli a secondary 
growlti (n) also due lo violent ivcallicr Clmiigcs. 


The cniTofc.—-'Ilu'ie. arc three sections of 
the cniTot, - -shorthorn, iiiLcnncdiatc, iiiul 
long. The (irst lumicd is not of great economic 
signilii'imce, (hough it is a u.sefiil calch crop 
lor lining, in summer. It should hi? grown 
(0 ilhislrato the value of catch cropping, 
Wlien sown belweim I'ows of ])ei'manent 
crops such a.s peas, Insiiis, or snimncr cauli¬ 
flowers, or on the ritlge of celery and leek 
trenches, it gives an excellent return, wliile 
occupying only land that is under the major 
occupation of some main crop. Intermediate 
carrots iirc the most valuable section. Their 


crack. The ideal site is one on which peas, 
beans, celery, or leeks were grown the year 
liefore as these crops are heavily manured. 
The residue of food left behind is siiflicicnt 
lo see llic CiirroLs Ihrmigh wiLlioiit Lkc use of 
stable manure at all. To provide the necessary 
root plunge, dig 2 ft. dec)-) during the previous 
winter. A fortnight before sowing, fork 
I ft, deep, break up the lumps finely, tread 
fairly (irmly, and rake into the surface 
4 in, a 2 oz. per square yard application 
of equal parts superphosphate of lime and 
sulphate of potash. For shorthorn carrots 
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Figs, 38 to 41, Carrots 

lu Ihe lop row the first lll\islratioi\ shows a shoi I- 
horn carrot and Ihe second plctuco shows an Inter- 
medlsLc carrol, 

In Iho lower row Ibc first picliiro sliows n long 
circot and the second plclsitt; shows a loiUcil carrol, 
caused by using farmyard manure. 

make no special soil prepai-ations. Their 
roots are but 3 or 4 in, long, hence they 
derive plenty oi nutriment from the food 
added for the main crop. 


When and lioiu (osonr (hr seal.- Tii inainlaiii 
a siicct’ssidii of slioiilioin rarrois, sow at 
tlirce-wcckly inli.itMls fioni inid-lilaicli to 
niid-Angusl, Sow iiitoinicflialu aiuf Imig 
varieties from the iiii'ldli; to the end (i[ 
irarch. liolh iictfl a lriij,'lliy .seasnii of 
growth. Ill all easi'S make tin: (liilE i in. 
deep. Sjiace those for slnpiUioins 6 in. apart, 
interniedialcs i.! in., h>iii; i,*> in. Mix a liide 
.sand with the .seed In facilitate eN'eii tlis- 
tribiition, 

This is an inipoi lanl operation 
ill carrot aillure. Short lioi in, are thinned to 
allow .sufi'icicnt room (or development. The 
process is luogressive. Tlie hisl (ilaiiis are 
taken out when their roots are the llnckness 
of the forefinger, Ollieis are removed at 
short intervals until the lust giUheiiiig, 
yielding the largest ronls, linishes at 0 in. 
apart. Interniedinle and lung varielii'S are 
thinned on tliren occiisions in .snreessivn 
weeks, On the first the MM'dliiigs are redm:ed 
to groiip.s of three, at linlf the linal dislaiiee. 
On the second alternate groups are, reinoveil. 
On tlic third tiui seedling.s in the leiiiaiiiing 
groups ave reduced to one. 'Hie, IhsL thinning 
must lake place heforo there are sign.s of 
congestion. (Iioose. .showery weather, or 
water the day before eai h thinning. The 
siipcrlhioiis .seedliiig.s willidraw niore easily 
from moist .soil, i’lill Iheni nj) earefiilly 
in small chistcr.S, Tlie perinaiieiit .seedlings 
arc easily daniagml hy roiigli handling, 
Fig, 42. 

reediiif’, lifting' and s/oi'iii’c-.- -TiUernu'diate 
and maiiicrop carrots arc great iiolasli lii\'ers. 
Their full cropping pos^ihilities are explmed 
by applying .siil|)liaLc of potasli (c o/, per 
yard nm of diill) from the time llie < rop is 
half grown until it is ready for lifliiig, IValer 
the fertiliser iu if the .soil is dry, stir ii in if 
moist, When, sonictiiiie in early Oeiolier, 



Fig. .\ 2 . 


Plan op Carrot Drill, Showing How to 

а. Pirsl stage, groups of Ihrce, 6 In, apart, 

б. Second stage, groups of three, lain, aparl, 
e, I inal stage, singU seedlings, la ins. apatl. 


Sl!lvI)I.lN(;s 
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tlic outer loaves fall over, lift the cn)j), 
using a fork to case out the roots. Shake 
off as much soil as ]}i)ssil)\e, bnl du not wasli 
the skin, or shrivolliiig will follow. Cut (jff 
the Icin’cs as near the root to[)s as possible, 
afterwards storing the roots in an oullionse. 
A little frost dues not harm carrots. Use 
sand or leaf mould as the storage medium. 
La}' the roots in single tiers sqiaialed by 
2 in. layers of lire storage material, after¬ 
wards covering the sides ami lop with si hiyer 
of .similar tiriekness, The (nop i.s not sus¬ 
ceptible to storage diseases, brrt towards 
spring then; often develop secoitdnry losives 



I'lCl. DiAr'iHAM SIIOU'INO 

now It) Skiio: Caukchs 

fi, S.ukI I.’ij'i r. 

it, I.:iyiT 'i( iMii’in. 

e. I.ap r nl |. iiiiviirj, 

which exist at the e.xpeiisc; of the iriatciial 
stored in the roots, (hit these off, or llic food 
value of the crop will vanish. Fig. .^3. 

Tlie parsnip. 'I'liis is a valuable tap- 
rooted vegetable grown eiitirely for winter 
U.SC. It is very siiseeptible to l^rrst, a physical 
disorder which causes (he loot li.ssues to 
break down ami desay. Seeing llv.it no 
insect or fungus is rospEuisible for the Irnulilc, 
spraying i.s useless, Kiisl is inoi’c picvaleitl 
in heavy soils, 'flieir lexliin; seems lo act 
iinfavoiiiably on (In; epidermis. To ovci- 
come lliis dimidvanlage, s|ie('ial slatioiis are 
prepared by boring 2 fl, (hup boles willi a 
crowbar or stout stake. .Space the stations 
alternately at an all-round di.slancc of a 
foot ajiart. I'ill (.‘nch sL;iLion fairly finiily 
with a finely sifted mixtiu-e of loam 3 parts, 
leaf mould and sand i part cacti, with 2 oz. 


of bone meal to the 
pailful. Excellent 
Itnst-frcc roots arc 
produced under 
these conditions, 

Fig. .14. 

Ill inedinin and 
light .soils it is un- 
ne('essaiy to prepare 
special stations. 

'Ireat tlic soil pre¬ 
cisely as suggested 
for iiilci-iiicilialc and 
long carrots, as 
parsnips are just 
as liable lo fork and crack when farm¬ 
yard inannrc is used. 

lK/ic« and hoiif lo soiv the seed .—A long 
season of growth is essential, hence the seed 
is .sown as early in February as the ground 
is fit. Make the chills r in. deep, and set 
tbciii I fl. apart, Sow fairly thickly, as the 
seed has a low germination percentage. It 
gerntinales slowly, hence Ihc reason why a 
litlle lettuce seed is often mixed with it, 
lo mark the position of the drills quickly, 
so IhaL hoeing can ])rocecd between them. The 
Iclluce remains, but is gathered when small. 
Drills, of course, cannot be made in prepared 
stations. Sow six or seven .seeds equidistant 
in each, and cover them wiLli an inch of soil. 

'iYiiimfiig <iiid feeding .—Before overcrowd¬ 
ing ari.ses, thin the seedlings gradually to 
12 ill. apart on exactly tlie lines suggested 
for cairols. Reduce the number of seedlings 
in the prcjxired stations Lo one before over¬ 
crowding occurs. After the crop is half 
grown, until the middle of October, feed at 
forlnighlly intervals with equal parts super- 
pliospliale (if lime and sulphate of potash 
at llui rale of i oz. per yard run. Feeding 
ceases in niid-October because it is inadvis¬ 
able lo encourage rool-.swclling afterwards. 
The crop is not lifted and stored, as its 
llavour is improved by frost. After .severe 
weather sliirts, a layer of .straw or littery 
inauiii'c should be placed over a portion of 
the bed lo enable lifting for table use to 
proceed without interruption. 



Fig. .p|. PAtisNips 
Growing inPrep^red 
Station 
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The onion.—There arc two sections oI 
this useful crop, spring-so^vn aiul av»tun'u\- 
sown. The differences in atipearancc are 
slight, but there is a great difference in the 
keeping capacity. SiJi'ing-so'wn onions keej) 
in good condition through winter and siMriiifi, 
The autumn-sown must be used a few weeks 
after lifting, or they will decay. 

Soil pepamtion.—'QoWi sections need a 
rich soil It is advisable to dig fully i ft. 
deep, mixing with each square yard J pailful 
of well-rotted farmyard manui-e and 4 oz. of 
soot. For the latter homely, nitrogenoas, 
soil-warming fertiliser, onions have a great 
affection. After 
breaking down llic 
lumps finely, tread 
medium and licavy 
soils with more 
than usual firmness. 
Roll light soils. In 
the absence of 
vigorous coiusolida- 
tiou the bulbs arc 
spongy. After 
rolling, rake the 
surface even. 

WhcK and how lo 
sow (he seed.—T\\Q 
seed of spring 
onions should be 
inserted about mid- 
March, that of the 
autumn kinds in 
early August. Both 
are sown under 
similar conditions. 
Make the drills J in. 
deep, and space 
them g in. apart. 
As it is dilTicuU 
to form such a 
shallow drill with 
the draw lioe, the 
best way is to lay 
the rake handle 
alongside the 
tightly stretched 
line which marks 



FiCiS. .|5 AND 4 G. 

Onions 

ThE lop drawing sliows a boLlle 
necked oniofi, ihc r«siiU of deer) 
solving. '• 

Tbe lower drawing shows a 
noimai onion, ilio result ol 
sliaHow sowing, 


llic position 111 the ilvill, and jui'Sh it 
in willi the fool to llir 11 <inin:<l (kqitli. 
Shallow sowing i.s prui liMd .is a siifvgiiaicl 
agaiii.sl botlk* ni’i'k, a l•(»ll(lilio^ in wliirh im 
bulb (onm, the sU-iu laiainiu}' an inovdinatu 
lliickness, Figs. .13 and -J''- 

IVccdiHfi and /liinnht;',. Hand wiidlng 
forms an inipoiianl ji.itl of srcilliiig oiiiciii 
iw.vnugvinvnl. h'or s<iuu' umvou vvrisLs si'cin 
to llonrisli in an onion drill inoir llian 
anywhere else. Tliry innsi be pulled up 
regularly, or Ihc rrop will spindle, and (ail 
to bulb. The leiluiiilaut .seedUuf's in a .spiing 
onion drill .sliotild bn used fur .saladiiig, 
but ihi.s must not bn regaidnd a.s the iniiin 
object. See that tlie pninv.vnnnl. plants are 
thiimeil lo <j in. apart In-forn l•ll|1g('stilm 
dcvolop.s. Kcdumlaiit iuilinnii-.sdwn onions 
can be used fora similar j)ui jio.sn, but not until 
spring, when they too should he, Ihinned lo 
9 in. apart. 

/•'ctfdrng.- -After holh spring- and iiulnmu- 
sown onions ai)j)ear, dress iliriii ligldly with 
weathered soot at Ivo tUy inli'ivals nulil 
the main feeding season stalls, which foi 
the spring kinds is Ibn end id June to (lie 
end of August; (or the anlinnn, taily June 
to early August. At weekly inlei\'als iliiring 
these periods, feed alternately with (piarlm- 
strcngtli liquid manure (2 pints ]ier plant 
per dose) and snljihute id i)olasli { \ teaspoon- 
fid per plant per dose.) The fui'iiu r .sliinuLuU 
assists leaf growth, the latter proinote.s the 
storage of reserve inaLerial in llie hull). 

LiJUn» ftiid .’vfonige. -'rhe ripening appear¬ 
ance of the bulb siigge.sls to the gardeiiei 
lire necessity for lifting. Other iiulicalion.s 
are the yellowing of lliii leaf lip.s, and the 
gradual falliiig over of the leav’es. W’heii 
these signs a])poai', kink tlie inaiii slnn 2 in. 
above the bulb. Make sure lliat the kink 
is permanent, as its object is lo inliuci pl iln- 
sap flow and e.xpeditc inatiiratioii, log, .17, 
After a week in this condition, lift tin; hiilbs, 
and spread them out in full .son until the 
leaves and roots wither. Then twist off both, 
and store the bulbs in a dry, cool, airy shed 
in boxes or bags, or form them into ropes by 
tying the broken stem ends together, allowing 
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llic l)iill)s to point in an out¬ 
ward diicclion, A 

convcnionL k'lif'lh for a ropi' 
of onions is 2 ft. The iiielliod 
is useful wlunc (looi' sLoiiif'c 
S])aco is limited, as I'npcs 
can bn suspiuiiled from root 
rafters. 

Beot. - llect is^unwii almost 
entirely for summer ami 
winter saladiuK- Occasictiially 
the roots are boiled ami uscti 
as a vegetable, Tliei'e aiu two 
sections- -round and long. Tin 
foriner is grown for snminei 



I'lO, ,|7, ONION'S worn IIkaDS UKNT OVICU TO HaSTUN TIIJl 


salading as well as for use in 

winter, Tim is growtt exclusively for 

winter n,se. 

Soil ftrepamdou autl .sret/ sowing'.- 'T'he 
jjosiLion selected should leceive full sun, 
l^ect is a total faihir«‘ in the shade, T'lie 
soil should he dug one fool, deep, and (lr(‘ssi'd 


willi farmyard iniimiie 
per s(iiiare yard. 
After hreiddng down 
the. Innij^s hiiedy. 
and treading fairly 
llrmly, rake into tlu^ 
surface four iiielu's a 
I OK. per S(iiiaMi yard 
dressing of agiicul- 
Uiral salt. Heiiig a. 
maritime ciop, beet 
responds well to (lie. 
latter fertiliser. The 
so-called seed is in 
reality a fruit of I he 
kind Icnown as a 
eajisule, W'illiiu (lie 
husk or outer skin 
are three or foin 
.seeds. Juirdii.s |■(■,•ls(ul 
it is not necessary 
or advisable to sow 
beet as tliickly as 
most oLlicr vege¬ 
tables, The correct 
method is to droi) 


at llie rate of,'I pailful 



.j,S. Onions iku’i.ii 
I'O ll SlOlllNI. 

'llils is I) »’,iy "t 
slciTini: tiniiyn-, .1- ,iir 1,111 net 
Ireely to nil ilie biilli'-, 


tlie fi'iiiLs in two.s in r in, deep drills, 
the distance apart of the pairs being 
governed bj' the section, For round varieties 
it is 3 in., for long G in. For round sorts 
llio drills sltoiiUl he spaced 6 in, apart, 
for long 12 in. To maintain a succession of 
summer salading, sow round varieties at 
llirec-wcckly intervals from early April until 
early August, Early lifay is soon enough to 
sow long licet. Knots from earlier sowings 
hcconui loo large and coarse before the cud 
of the .season. 

'riiinnioff and /cerh'n/;',— 13 cct frequently 
geriuinate.s orralically, lienee several thin¬ 
nings may be necessary to clear up the 
late slarlei'.s, Tlic linal distance for round 
varieties is 6 in,, for long I 2 in. This means 
that in both sections alternate groups of 
seedlings arc pulled up, and those in the 
remaining grmip.s arc reduced to one, Frompt 
action is e.sscnlial, as congested beet bolts 
or runs to seed prematurely. After tlic crops 
are half grown, feed every ten days, using 
,supci|)li()spliate of lime and agriciilLiiral 
sail wei'kly and altcniatcly, botli at the 
im/c of r t)Z, [ler yard run of drill. 

Lifting (ind storage. —Beet grown for 
summer salading is lifted at the will of the 
gardener. Roots about the size of a icnni.s 
ball are favoured for this purpose. Round 
and long beet grown for storage and used 
in winter must be lifted sometime between 
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early and mid-October, wlien it is obvious 
that the roots have swollen to their maximum 
siie. Choose dry weather, casing up each 
root with the garden fork. Handle the roots 
most carelully, or there will be skin bruises 
and raptnres, out of which the red sap 
flows so profusely that the crop loses its 
table quality. As a further gesture towards 
the preservation of the sap, twist off the 
leaves, thus forming a sort of tourniquet 
which effectually prevents bleeding. Sloie 
in an open shed, or within cover of asheUeving 
wall, placing three or four inches of leal mould 
over the neatly piled roots. 

The turnip.—There arc three sections of 
this vegetable—summer or six week, winter, 
and swede, The first named arc propcily 
regarded as catch crops. They arc ready 
for use ten or eleven weeks after sowing. 

It is customary to grow them between row.s 
of permanent crops without any special soil 
preparation beyond forking 6 in. deep if 
this is necessary in order to secure a good 
texture. Make the drills i in, deep, sow 
thinly, and thin out the seedlings to 6 in. 
apart before congestion arises. Make sowings 
at tUcee-weekly Intervals from mid-March 
until mid-August. Winter turnips arc a 
main crop grown for use in winter. Being 
specially hardy, they are lifted straiglit from 
the ground. Before sowing, in early July, 
dig 1 ft. deep, working into each square 
yard J pailful of well-rotted farmyard 
manme and 3 oz. of bone meal, to provide 
the phosphates which are essential to 
successful turnip growing. Draw the drills 
1 in. deep, and space them i ft. apart. If 
the soil is dry, as it may be at this season, 
fill the drills with water the day before sowing, 
to accelerate germination. In dry land the 
seed may lie dormant for weeks. Thin 
gradually to I2 in. apart, and in early and 
late September apply a i oz. per yard run 
helping of superpJiosphate lime. Swedes 
are grown on precisely similar lines, witli the 
exception that the seed is sown from mid-May 
to mid-June, and that the roots are lifted 
when the first very severe spell of frost 


lliicab'iis. 'riu'\’ ill!' ruil fiuilr- as haidy as 
wiiilrr liii'uips, SlDir ihciii wilhuut any 
covoiJiig ill an ohUiohm-, ur in a slndteml 
corner oiildtuMs, r<ivi'[<il willi .| in. nf falh'ii 
Irec leave.s, f»r sliaw. 

DSKVUl. ITIN IS 

Potato plnnling. Tiy (wn inidlitjils of 
disU'ilmtiui; Hit*, uiamnc, in llif (me case 
jilaciug it beufutb the \ml aides, and in the 
other alM>ve them. N'«ile the lesults, It will 
be found that wdum the. manure is placed 
lielow, the crop is h-'ss likely to snlfer from 
(Irongiit in a hot .snnnm r, d()nl)ll(',ss due to 
the greater pnll of the inamuo on the inoi.sUire 
suj)plics below. 

Sprout rciluclioit. -Devoln (me row to a 
lest on tills inlen-.sling proce.ss, dividing it 
into Ibrec ]>;uis. In (jju; part pi.ml williont 
any .sprout reduclion at all, in anollier 
reduce thii spiouls to Illicit ]H‘I' (iiber, in (lie 
third part to om*. Take yii’ 1'1 nicnids n(, Ihe 
appropriate (hne. It will be found that 
the weights differ very lilllo IniL lliat flu: 
tubers arc larger as lliespioiils livcoiiU! fewer. 
Tills is due lu Iho fact that Dieid is a .smaller 
number of undergronnil lnbi‘r-proiliieing 
stems. The lest shows that .sprout redmdion 
docs not affect the (.ropplng rapacity of 
the scud potato. 

Flower removal.--R imhovi; the ilowc'is 
from a few potato plants as lliey open, laler 
comparing the yield willi that of plants 
allowed to bloom. Tlui latter will .sliow up 
poorly, proving lluit Ilowcr production 
abijorbs nutriment Lliat would ollierwise 
go into the crop. 

Carrot manuring.-Try llie elfccL of grow¬ 
ing carrots in land heavily dii'S.sed with 
farmyard manure. 'I'liis cai'ri(!.s coiiviclioii 
as to the root-forking teiulcncie.s of this 
manure. When Uic children sec the cloformccl 
roots they will never forget theni, and a 
most valuable manuving lesson will liavc 
been, impressed. This test might be con¬ 
ducted on the cxpeiinienldl plot. 
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ParsniiJ sowing, litllc IcUiirt! M-ctl 

willi tlic p:irsiiil> in :i few M-lcc-lctl drills. 
It will 1,'ci'iniiiiik! wry (|uukly, cnahlinK 
liocing lo ])io(’( L'd iniirh < arlu‘i- lliaii wlint^ 
lli.e .seed was sown alone. Ni>(r. (Ik* irflVid 
of this (‘arlicr ciilliv.ilion on Ihn prn^icss 
of the M'edliii;[s. 

Beet sowing. Slecii (he seed of smiu* IktI 
over ni/^hl brfoie sowiiirj il. Sow scjiiie 
williout .stccpini;- lake resnids sis lo the 
gcniiiiiiitioii pt'iiod of r.ieli si-l of senl, sniil 
also of the rpialily «>f Mie scidliii/^s. Tln»se 
from the inisleejn-d .seed will In; iimrh 
wcjikcr, indicating (hat they hsid si giTalcr 
struggle ill hrcalciiig llirongh tin; Inisk. 

A tuTiiip suggestion. As soon as (urnip 
seedlings a])pcar, innlcli .sonu* of tlicni with 
a .1 in. layer of lawn nmwliigs or gi.iss 
cuttings. Watch (he jirogicss fd the innirlicd 
and the imiiuilchcd, 'I hi’ foiniiT /;io\v vi-iy 
r!ij)iclly, a N'alnal'lc aid in (iiinip (aillun*. 
The j)i'ogr(;ss is ai i oiinicd fur hy (he fact 
that the grass innhli coiisrivrs iiioisluic, 
which i.s ail essential tniniii nii-d. 


CI.ASSKOO^l WORK 

Potato cla-ssificatian. Sluav <*xaniplcs of 

the (lifh'ii'iiL sei'lioiis of imlato while mijiid, 
coloured round, while kidne\’, and cohmH-d 
kidney, (!i\’i: exainjilrs of v.nieties in each. 
State Dial llieie aie lir.sl early, hi’coiid rarlv, 
and main c roj) vai ielii s, and give the ^•^llli(•,sl 
dale at which earli can in* liflid afler plaiit- 
iiig:—first early, foiiiti'iii weeks; si-eond 
early, eigliteen weeks; inaimiop, twriily- 
foiir weeks. 

Potato sprouting, show a seed pot.ilo 
that has/;rowii spindled '.lUdiils. It inav he 
iicci'ssary lo liiing mu’ mi in a w.nm d.iik 
jilfU'C for lliis |)Ui|ietsr. I’.xpl.iiii llial l»y 
cutting back each spi onl to within two joints 
from its base, llie d.iiig'er of .i bre.ilc.ige when 
planting i.s overeoiiu*. 'I'lie < nl lj.iek sprout 
ultimately branches, Spindling nfteii oeeiirs 
when planting is didayed tlirniigh bad 
weather, l'ig.s. -[9 and 50. 


History of the 
potato—Give the 
Kislnry of the 
imlalc), which 
iiei’ordiug lo the 
most rcliahhi avail¬ 
able records was 
iiilrnduced into 
Jmi gland from 
Norlli Aiiicriea by 
Sir Waller l^ideigli. 
Actually the species 
Is a native of Chile, 
lull it wa.s iiilro- 
iliiced into North 
America by the 
Spaiiiaids. In 1597 
a pnlalo plant was 
i‘ n g r a v i; d i n 
Mmmh UcrhaJ, 
siiggesling that 




riiu io() clrawliiR shows fi seed 
potalo ivilh spiiiilleil sprovils. 
IlioloiycrdrnwiriBshDws asced 

imlnto willi spindlrd sprouls cut 
back lo two Jomls from Ihc base. 


that was the period at which it began to 
arouse .some interest in Engkind. It is now 
our .second most important food crop. 


Carrot seed.—Show 
sent under the niagn 
end llie small spines, 
ludieale IhiiL llio.sci 
make il dilficiill lo 
(lislrihule rarrol seed 
evenly, unless il is 
lui.xed with aii etpial 
(juaiilily of sand, 

I'i.*!- 5r- 


examples of carrot 
ifying glass, pointing 



l-'io. 51. Cahuo'i' 

SiUiDS WITH SeiNi'S 


Bird scarors. —Tlu! 
eliildn-n miglil make 
bill! .s e.i I (* r.s by 
t.iekiiiij pieces of 
(in, wliii’h can he 
(III fiiiiii {iinisleis, 
i>n lo shoi'L pointed 
slakes, 'liiese jiieces 
of till glitter wlien 
placed ainongsL 
si'cillings, Llicrcb}’ 
frighlcning olf the 
birds, Eig. 52. 



Fig, 52, 
Bird Scarers 
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Beet seetl.—Sliow sections of beet seed 
{fruit], pointing out that in each thei’c lire 
two or three compartments, containing a 
seed or seeds, The numbev of compartmciUs 
is not constant, as it is in wild bocl, but Uie 


fact Unit lh(‘ r'' rd is in ir.ilily a 

fruit or (■ollr«'ti<in •>( r.iii lie <'lraily 

(Icmonstrali’d. l‘lxi>hiin that \viiU>s ibo srod 
is stccju’tl bi'foic .Miuini;, Ibr x ('(Hint's liavc 
iliflknlly in l»iTiibin[' rbo'updv lUv ImsUy skin. 


IV. VEGETABLE PRODUCTION Contd. 


BRASSICAS 

Brassicas, or members of the cabbage 
family, are all derivatives of the wiki 
cabbage, Brassica oleracea, which is iiidigcn- 
ous to the south coast of Britain. They form 
a very important section of vegetables. In 
winter few other fresh vegetables arc avail¬ 
able. At other seasons they form a vital 
link in the year's vegetable succession. It 
is possible to have brassicas all the year 
round, and in the school garden this sboviUl 
certainly be done. As tlicrc is no common 
cultural factor, it will be necessary to 
treat the various kinds separately. 

Spring cabbages.—Sow in a sunny seed¬ 
bed in late July or early August. Mix 
with each square yard 2 oz. of freshly slaked 
Umc when forking a foot deep. Broadcast 
the seed thinly, and just cover it by light 
raking. When the seedlings arc forming 
their third rough or normal leaf, transplant 
them 6 in, apart into rich nursery beds, 
where they will grow strongly, and form 
a healthy fibrous root system before the 

final planting. 

The final Undertake this in 

early October, while the soil is still warm 
enough to ensure re-cstablishment before 
winter. Incorporate no farmyard manure, 
which makes growth too succulent to survive 
hard frost. A cleared potato plot forked 
one foot deep is excellent for spring cabbages 
without the addition of any fertiliser. Plant 
at an all-round distance of g in. apart, thiuniog 
to 18 in. in March. In view of the risk of 
casualties, it is prudent to take this extra 
cover. 


U inta In'u/timil. Ciivi; immllily (livsf.ing.s 
of Weathered soot to wai in llu; .'^oil ;iiii| w.nd 
oil slugs. Hoe. reguluily. I'nuth up ui tlie 
boUom leaves with finely pnlveiisnl suil, inul 
diiring hard wciUlier cever llie [daiU.s wilb 
dried bracken or sliiDv. 

lioltinn and /I’lv/f/jg. Bnliiug is llic pre¬ 
mature kitm-.uum of (kivvi-v spikes. The 
first synqHoins are inarked leniUbening of 
the main stem, liiuiiedialcdy lliey are 
observed, pieice llie sleiii aji iinli almve llu: 
soil level, and insert a iheeu ipf iiiateli .sliilk 
or a pebble inlo the. slit. Tlii.< eheek arresls 
bolting. Vig. 53. In eaily Murrli slir into tliv, 
soil around each platil .i leaspoouful (d 



.‘5.1, I)u(;nAM .siiowino 
IJoLTiNCi Si’iuNc; Caipijaoi,; 
ANJl now TO AkUKST IJoi.TlNli 

II. ViiTCril sIcill. 
b. I’cUbUi 111 (ilcrcuil 
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nitrate of soda, a readily available nitro¬ 
genous fei tiliscr, to stimulate growth. 

Summer cabbages.—These should be sown 
on a liotbccl or in a licatcd gieciilM)ii.se in 
early Fcbiuiuy. Use 2i in. deep boxes; 
at the bottom of each plare an inch layer of 
rough leaves for drainage. Then li]I up 
fairly linnly to witliin J in. of the lop with 
a riddled mixture of loam 3 jxuLs, leaf 
mould and sand one part cacli. After levelling 
the surface with a flat board, water through 
a rosed can with boiling water, to destroy 
weed seeds, soil grubs, and inicrosco])ic 
cncinicH. As soon as the soil cools, distribute 
the seed thinly and evenly on the surface, 
and cover, first willi glass, and then witli 
brown iJuper, to maiiuain stable conditions 
during germination period. Fig. 54. 

r . n 


I'lo, vSncrioN lunooiiu Skki> Jiox 
i'KK/'AJOio no/< SoiriNo S(;»f.Mi;K 

(lAlUlAOIiS AND CAOI.tM.OWIiHS 

Traiispiantinii .—When the seedlings are 
forming their third normal leaf trans|)lant 
them '2 in, aparl into otlier boxes, adding 
one part of well-roLtod manure to the 
C()m])usL advised for .seed .sowing. Use 
aired water lor svateving, to avoid a check. 
CoiiLiinie liotbod or grecnhou.so treatment 
until early A|nil, when tlic seedlings should 
he gradually hardened off in readiness for 
jilanting in their I'mid (piarieis by the mickllc 
of that month. 

'rite ftinil I’lovido rich, deeply 

(lug Noil. ’I'bis M'l'lion of the cabbugc, 
having ii(» liard wiMlIier lo fare, can niul 
.should 1)1! sliiimlated to grow vigorously. 
I’ianl alUiriiately at an all-round distance of 
iiS in. a]iarl. Itarlli tip as far a.s the bottom 
leaves when liie jilaiU.s aie half grown, and 
from llii.s stage until liiey are ready for 
cutting feed foiinigluly with dilute liquid 
manure, giving eacli plant 4 pints per dose. 
This fertiliser is primarily nitrogenous, and 


as cabbages are grown for the sake of their 
leaves, is appropriate, 

Autumn cabbages.—Early April is the 
time for sowing these, under precisely the 
conditions described for the spring .section. 
Transfer the plants to nursery beds at the 
same .stage of growth, before they become 
overcrowded, plant them 2 ft, apart in rich 
land. Cabbages grow more vigorously in 
autumn, hence tlie need for more space, 
and also the wisdom of not feeding with 
liquid manure. 

Brussels sprouts,—This crop should be 
sown under glass inFebrnai'y,accordingto the 
method indicaleclfor summer cabbages. Trans¬ 
plant into boxes also, and after careful harden¬ 
ing off, into the final quarters in mid-May. 

The preparation of iha soih—The soil must 
be most carefully prepared, Mock trenching 
is advisable, and pailful of good stable 
manure should be mixed witlr each square 
yard of both i ft. layers, In addition, 
rake into each square yard 2 oz, of super¬ 
phosphate of lime. The phosphates in this 
fertiliser are needed lo balance the nitrogen 
in the stable manure, Without them the 
buttons or sprouts are spongy, the plants 
lose their bottom leaves, and are long- 
jointed. Ill addition, tread medium and 
heavy soils very firmly. Roll light ones, 
More than usual firmness is necessary to 
jircvcnl over exuberant growth. 

The final planting and Space 

the plants 30 in. apart, setting them altern¬ 
ately to make the maximum use of space. 
Water generously in dry weather. During 
July, August, and September, hoe into the 
plot, at ten-day intervals, a i oz. per square 
yard dressing of superphosphate of lime. 
As aiiLiunn approaclies, support each plant 
with a neat stake, lo ])rcvcnt the wind causing 
root strain. 

Summer cauliflowers.—The seed of this 
crop should be sown under glass in Fcbmaiy, 
the seedlings transplanted into boxes, and 
from them into final quarters in April in the 
manner indicated for summei' cabbages. 


C—^VOl., lY-S 




TEACHING IN PllACTiCiv 1-’()R Sl'.NIORS 


The preparation oj the soj 7 .—Summer 
caaliflovvers are the lenderest members ol 
the cabbage family, hence it is imperative 
to select a warm, sunny site for them. It 
should be mock trenched, and each srjuare 
yard of both r ft. layers dressed with 
I pailful of good farmyard manure. 

After treatment and feeding .—Owing to 
the tenderness mentioned, summer cauli¬ 
flowers sometimes cease growth during 
cool spells. To stimulate them, water each 
plant with 2 pints of a solution prepared 
by dissolving one ounce of sulphate of 
ammonia in a gallon of water. The lethargy 
departs instantly. From the time the plants 
are half grown until the heads arc ready for 
cutting, feed every ten days with an equal 
part mixture of superphospliatc of lime and 
sulphate of potash, hoeing it in at the rate of 
I oz. per square yard. Immediately the curds 
form, protect them by covering them with 
the inner circle of leaves broken at the middle. 

Autumn oaulillowats.—Sow tliis crop as 
suggested for autumn cabbages. Accord 
similar nursery bed treatment, and trans¬ 
plant into the final positions before over¬ 
crowding arises. 

The preparation of the Follow the 
lines described for summer cauliflowers 
but plant 2 ft. apart, Make the soil firm, 
as this crop does not finish until late autumn, 
and must therefore, be encouraged to develop 
sturdy growth. Feed as suggested for summer 
cauliflowers. 

Autumn heading hioccoli.—This is ahardy 
strain of cauliflower. It comes into season 
immediately after autumn cauliflowers, but 
takes longer to mature. Hence the seed 
should be sown at the same time. In all 
other respects the crop should be treated in 
a similar way. In fact, if autumn cauliflowers 
and autumn broccoli were grown alternately 
on the same plot, both would do well 

Winter heading bioccoU.—A crop tlvit 
should be grown only in the mildest districts, 
and even then there is some risk of curd 
damage. Sow in early May under conditions 


similar to tlxose suggr.sU'd (or spring l iibhages, 
After goijig through tlui ninsiMy l)t'il .stagi.’, 
the crop is ready for its final pusilimis at the 
end of June or early July. 

The prclmriiliiin of lln'. soil. -- An uinisiial 
niclhod i.s adopted for inid-wiriler liroceoli. 
The .silo should be nmek tiencheil Mi.v wilU 
each square j'anl of bolloiii liiyer ^ pailful 
of lillery farmyard inarnuv, Mi.v no oi'i^auic 
inauiire with llu: lo|) layer, hut ralo; in a 
2 0/.- per .square )u’li>ing of .sleiiiiied hone 
flow to sui>ply ill late auLniiin the pliospliales 
whicli firm llic growth. The object of this 
.special method is to encourage the croj) to 
root deeply, so that when the cold weather 
conics, and llu* tojj layci' is fiozmi the rooLs 
can .still go on absoibing from the hottom 
layer, and feeiling their eiirds, Ileyond 
earthing np as far as lire liotloin leaxa’s, no 
other IrcalinciU is nece.ssarj'. 

Late headhig broccoli. -This croi> follow.s 
the winter .section. Sow the seed in mid- 
May,and transplant before eonge.sthm arise.s in 
the minscry Ijcds, into (|Uai lei.s prepared on llici 
pattern outlined for the. mid-winter .section. 

Heeling over .—A jirocess width protects 
the crop from frost damage. 'lake out a 
spadeful of soil on the north side of ciich 
plant, push the main .stem into the hole, 
and desposit llie soil on the .south siilo. 
Thus the plants face north, a iiosition which 
at first siglit appears to afford the ininiimnn 
instead of the maximum protection. Actually 



Fic. 55- Broccoi.1 Hckled over to 
THE North 
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the inaximuin is provided. When phint 
tissues fieezc; the sap leavc.s the cells, and 
collects as icicles on the cell walls. If the 
thaw is rapid, as it is when the sun shines 
(lirccLiy on the fro/.eii ])ails, the cells cannot 
re-absorb llie melting icicles. When the 
thaw is slow, as it is in this case, the cells 
arc able to take back llieir contents, and 
growth jnoceeds normally, Fig, 55. 

Early and Into savoys.- Sow seed of the 
former in early April, of the latter in early 
May, and treat both crops as advised for 
autumn cabbages. 

Borecole or curled knlo.—Treat exactly 
us suggested f(jr la to .s;iYoys, 

Purple sprouting broccoli,—' 1 ‘rcai as 
advised for early .stivo)’.s. 

USEFUL HINTS 

Blind plants.--ICxaiiiine a typical seed or 
juirscry lied of spring (:al)bages, where a 
small proportion of Idincl plants is sure to 
be seen. They posse.ss no growing point, 
and arc, lliereforo, iiicfipahlc of making 
fuvtUei' progress. 'I'hu children should be 
taught to recognise lliesu j)lants at sight, and 
of course they must not be planted. Fig. 50. 

An oxperimout.—LL'a\'o a few seedling,s 
in the summer ciibhago seed bed, ancl at the 



J3HASSIGA 

n. Aborted erowing paliil. 

final planting time compare the root system 
with that of seedlings transplanted into a 
nursery bed. The obvious superiority of 
the latter will impress the need for the 
nursery hed phase of culture, Figs. 57 and 58, 

The normal leaf.—Explain that every 
seedling brassica has two first formed nidi- 
incntary leaves known as cotyledons or seed 
leaves, They emerge from the seed, Tl\e first 
loaves that form after these arc known as 
the normal leaves. Fig. 59. 

Seed sowing in boxes.—Point out that 
manure is not mixed with the sowing compost 



Figs. 57 to 59. Planting Cabbages 

A seedliny brassica, A wcll-rootocl summer caliLage, the resull ol A sparsely roolcd summer cabbage, the 

(1, Colylcdons, or seed Ic.-vvcs. plaiiling in a nursery bed, resull ol remaining in Ihe seed bed, 

b. First normal leal. 
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3 ° 

because the pungent ammonia ijascs that 
proceed iiom it would injure the germinating 
seedling, 

Clean seed boxes.—Before sowng. eaclj 
box should be tlwroughly Irnishcd out, ami 
if necessary dipped in boiling Avatcr to cleanse 
it. Unless the boxes arc cleaiij moulds arise 
from them, spread into the compost, and 
destroy the yovmg roots. 

“Woolly” cauliflowers—These are cauli¬ 
flowers which arc past Ihcir prime, llie 
ciuds. instead of being white and closely 
set, grow out like small sponges, and become 
discoloured Toint out that cauliflowers very 
soon pass out of condition, hence it is 
advisable not to grow more than can he 
used within two or three weeks. 


CLASSROUM WORK 

Tho origin of brns.'iicas. Discuss iho 
origin of hvasskas. llic cahh.iur wms r.iiscd 
by .«a’lct'liilg supi’M«M' Iviws <if tin* wiki 
rabbage, tiie Bnissrls spinnl bv sidriting 
plants wliirb (Icveh'pt’tl llicir .ixillaty leaf 
buds, fill open a cabb.i,i:i\ iiinl slinw Dial 
those leaf imds air luisriil in Hit ;i\il of 
every foldeil leaf, luil Hial Ihry icmain 
nndevi'lopi’d. Saviivs air i .ilil'.iyrs witli 
crinkled leaves Hud lohl in .»nd huiu a heail. 
rui'led kales are ra)»l>-nps wdli ijinhli'il 
leaves which do iiol fi u in lirarl s, ( aidillowci.s 
and heading hrotrtili air i.ibbagcs whirli 
develop inalfoHiied iiillorrM i iK i s tu flowei 
clusters, wliUe puiple sj^muliJi!' bnnu'oli lire 
cabbages that tlevelop short si'le slmols, 


Kind of Croji 

j 

IWwd oJHoxi'inn 

.‘sVii.sioi ff f '’si' 

April iiMil M.i\' 

Jiini' mid July 

Srptenihi'i lo Novcmhci 

Spring cabbage 

End July or early Auku.sI 

Summer cabbage 

Early Ecbriiary* 

Autumn cabbage 

1 

Early April 

Brussels sprout i 

Mid-February* 

OcloIuT to .Mmcli 

July nml Aiifpisl 

Se\)li’iiibfi‘ .’UkI ()i tol)iM' 

September mid Dclober 

Summer cauliflower 

Early February* ! 

Autumn cauliflower 

Early April ■ 

Autumn heading broccoli 

Early April j 

Late heading broccoli 

Mid-May ! 

April to June 

Oelober to December 

j 

Januuvy to Mmch 

Novemi)er lo Mmrh 

Jniiumy lo May 

Early savoy 

Early April j 

Late savoy 

Early May 

Borecole 

Early May 

Purple sprouting broccoli 

Early April 

White sprouting broccoli 

Early April 

j Jami.'iry lo M;tv 


Fig. 6o. Bjussica Succkssion Taju.k 
the mark • indicates that the plants must be sown niuler t;l!ish. 
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All these types luive been 
raised and improved by isola¬ 
tion, and rarefiil seed savinf' 
indicates LUa( tlie rahhiiKe 
family is very liable to spoil 
or depart fniiii type, lienee 
there may yet be valuable 
additions (o il. 

The brnssica succession. -Ihe- 
jiarc a chart showiiij^ how lo 
maintain a twelve nionlhs' 
succession of hrassiras, (m. 

(See paf-o .JO,] 

Liihi’ls.—Aa all seed Inrds, 
nursery beds, and enips in liiial 
quarters should he labcdkal, an 
opportunity shouM he made (o 
prepare and write labels in the 
classroom, llse. seasoned deal. 

Make eaeli label 7 in, lon^'. 
point it at tlu; base, smooth and paint the 
wriLiiiK .snrfai'c', and on it inscribe the name 
as sliown in (ir, 

Scedliiiff selection. Seecilini' bnissieas an* 
very variabh', Some are lon^ jointed, some 
hoiU .stonuned, oLlier.s sturdy and shorl- 
jointed, 'J'iie two lir.sl iiainod types are 
undesirable, Jmperfeid fertilisation, or seed- 
.sowiiiff under nii.suitabic coiulilion.s, may 
he the cause, 'riiey nui.st be rejecUHl. BriiiK 
the various t>'pe.s into (lie clii.ssroom, and let 
the ehildreii inepari; diawini.'s of them lo 
fix in their minds an iiniire.ssion of de.sirablc 
and midcsiralile types, h'i^'s. ()j, (ij and b.j. 

Saving brnssica seed. I’mehase a good 
eaulillower or eahbag*-, c ut out of the rciUre 
a triangular pieee of stem 1 in. longs and 
plant il in good soil in a rlean, well-drain(‘d 
5 in. pol. Slaiid llie pol in a light window, 
walei' normally, and in ,i few weeksIlowering 
side shoots will emerge, just before the buds 
unfold, enelose Ihe inlloncseenoe in a muslin 
veil lo exclude iiisccLs which might introduce 
foreign jiolleii. W'keii Ihe seed is ripe, extract 
il, store it in a cool, dry drawer and sow 
at the appropriate time, 


O 
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HhASSICA SlUiOI-INnS 

'llii' firsl (Ir.nving shows a 
slunly, sliurL Jointed brassicn 
seedling (cli-siral3lc), 

Till’ iin’i! diawinff shows a bent 
sicinined brnssie.i seedling [viu- 
dusirable). 

The LoUoin drawing shows n 
long Joinicd brassien seedling 
(nndesira'ble), 
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V. VEGETABLE PRODUCTION Contcl. 


POD-BEARING CROPS 

Broflfl beans.—'There arc two sections oI 
broad beans, Longpod and Windsor. Tim 
former is characterised by hardLiicss and 
licavy yields, the latter is nuicli tenderer, 
and the yields arc considerably lighter. 
The Windsor varieties, however, possess 
a much superior flavour, 

Pre-payalion of the soil .—^This should he 
on generous lines, as broad beans root deeply. 
An ideal method is to form 2 ft. deep trenches. 
Take out the soil in i ft. layers, keeping 
them separate. When returning the bottom 
layer, mix one pailful of littery farmyard 
manure and 2 02, of crushed bones willi 
each yard run. Mix a similar quantity ol 
well-rotted manure and bone meal with each 
yard run of top layer. Break up the soil 
finely, and press it fairly firmly. 

Seed Longpod broad beans may 

in mild districts be sown in November, 
thus forwarding tire gathering date by 
about three weeks. In cold districts, how¬ 
ever, nothing is gained by autumn sowing. 
February is the better time. Take out 9 in. 
wide, 3 in, deep, flat-bottomed drills, setting 
two rows of seed alternately in each, at an 
all-round distance of 6 in, apart. Place a 
few extra seeds in a reserve border to fill 
up gaps in the rows and replace defective 
plants, So^v Windsor varieties under pre¬ 
cisely similar conditions from mid-April 
to the end of May, Figs. 65 and 66. 


phatcof lime loaccul('i;vt'' loul lu lion. When 
the plauU are 6 in. tall, ilniw \i|) to oach 
side of ihem a 3 in. hifdi hank of rmuly 
jnilveriscd .soil, to sloady llic stems, coii.servc 
moislurc, and em-ourain* sm fan; looting. 
When the plants uw. in llowtir, tap the. stems 
lightly daily to distiibute lln; pollen. W'lien 
flowering ceases, remove tin; growing point 
of each plant to concenlralc niUriincnt in 

the developing laxis, 

Fccdiitfi. —^I’roin the time the. liist flowers 
hill imlil the last jind is gatln'ieil, feed 
weekly with superphospluUc of litnc at tlic 
rale of i oz. per yard run of drill. Stir the 
fertiliser iu if the soil is moist, water if it is 
dry. Pliosphale.s eNprdilu lliu rIeveloj)iiu’nt 
of seed, hence tiioir \’aliu; as a haliliscr for 
broad beans. 

Froncli benns. -Tlieso are soiiKdimes called 
kidney beans on amnmt of llio .shape of 
the seed. Being natives of South America, 
they must not be sown until the danger 
of severe frost is ]):ist. Tlu; pods iiuisL 
be gathered before liie .sci'ds slait to 
swell, ivs these greatly dcpveciuU; culinary 
value. The preparation of tlu: soil should 
be similar to Lliat suggested for broad 
beans. 

Pos» 7 to» aiul seed —(hioose a sunn)', 

warm site, otherwise, the flowers will droji 
prematurely, and growth be wealc. Set the 


Early alteniions.—^s soon as the seedlings 
appear, protect them from birds, and apply 
a I oz. per yard run dressing of superphos- 


seed in g m, wide, 2 in. deep, flat bolLonied 
drills, two rows in eaelg at an dislaiica' 
of 6 in. apart. Deep .sosviug is fatal, because 
in the cooler conditions the seed rots, or 
Ihc seedlings grow deforineil. Mid-May is 



Fig. 65. 
Section 

THROUGH Bhoad 
Beak Drill 


00 CiOOCs OC3CZ)C3CDO 

Fig, 66. Plan of Broad Bean Duili., showing Ai.tc.unate 
Arpangembnt or Seeus 
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suitable for llie first sowing', early June for 
a succession batch. 

Eorly allc)i/ioiis.—W\\Q\\ the Hre«llinK.s arc 
6 in. tall, wat(“i oacli with 2 [liutsof asoliilion 
prepared by dissolvini; (tz. of sulplialc of 
ammonia in a {pUlon of walrr. This readily 
available nitrni'cnoiis fertiliser f;ivj*s /growth 
a fillip, and is a sure safeKiiaul af'.tinst Hie 
seini-clilorosis or jiale-leaf by wlileh this 
crop is .soinetinies LMiibarrassecl. If Hu; plants 
become too leafy, remove a few of Hie inside, 
leaves to allow air to leaeli the Ihiwers 
and ])ods. 

Ft:cdiiii'.—-Mlvi- the pods are i in. loiifj, 
feed weekly with ipiarler strength liipiid 
mamire (one gallon per yard run of drill) 
until llie crop i.s linishcfl. This feitiliser, 
being pi'iniarily iiitnigenons. suppresses the 
seed and emphasises llie developineiiL of 
the pods, which are leaf)- slmctnies. 

Ruiinor Ijcnns. 'l lust*, like I'n'inh beans, 
arc tropical, their native habitat being 
Mexico. 

ri'Cpniuilion of the soit. 'I'liis must be on 
most lilnnal lines, as 1 miner beans have 
vigorous growth to sn)tpiMt. Take out a 
15 in. wide, 2 ft. da-p iieiuh. eaeh 

yard niii of lioltom i ft. I.iyi-r ini.v 1}, 
pailfuls of litlny slable inaiiuu- and .| oz. jTf 
crushed hones, Mi.x a siniilai <|u.m(ity of 
wcll-rottcd iiiaiune and lioiu- meal with 
each yaid run of toj) la>-er. Ib.-ak up the 
soil lincly, and relmn llie l.iyeis in Hieir 
original po.siliiJii. ( |ioii^(‘ a w.uin, sniinv 
site, not expusrd to liiidi wimls fnmi any 
(piarlcr, olhiiwise (lie tiop, when in full 
growlli, may be badly d,iiuage<l. 

Si'L'd ,\i tlir louin-of a (1 in. wide, 

2 in. deep iliill now oiu- low of sn'd at () in. 
apait. define lilling in, lt\ by the side of 
eiudi bciin an 'i fi. (all slake, seiiiiin/; tin* 
slakes with a low of ir«e,s pii-rcs. Si.dcinj; 
must he done at lids jniuuue, .is the unUs 
will be daiiiagi'd if slake?, an* pushed in 
later, Sow in late May or eailv lune. 

Larly (i//rn/i(u;.s.- When (he seedlings aie 
6 in. tall, f(‘ed witli (lie sulphate of ainnioiua 
solution indicated fur I'leiich beaus. If the 


Ki-owing point is disinclined to twine, wrap 
It gently rnniul Lliestakc. Shoiilddrywcather 
prevail when the plants open their first 
llower.s._ water copiously, or the petals will 
drop witlunil .setting beans. In early July 
niiileh 12 in. on each side of the row wiHi a 
in. layer of well-rotted manure, to feed a 
lulle, but mostly to conserve moisture. 

Wdion the fust pods arc 2 in. 
I<»iig, feed with quarter strength liquid 
inanurc (2 gallons per yard run), repeating 
at weekly intervals until the end of the 
season. 


P 0 ft 3 .—Peas are a very important crop, 
t IS possible, by regulating the sowings, to 
have them in season from mid-May until 
lalo October. There arc three sections 
finsl carlies, second carlics. and maincrops, 
Make the fust sowing of fir.st earlies in early 
March, another sowing the third week in 
March. Ihcn follow two sowings of second 
earlie.s at hirtniglitly intervals. Afterwards 
sow inaincrop,s at llircc-wcekly intervals 
until early June. 

1 h'Payalioii of ths sod and seed sowhig .— 
Prcjiare the soil exactly as advised for 
biiiad bciiiis, Draw 9 in. wide, 3 in. deep, 
llat-hnlloined drills. In them space the 
seed of all varieties 2 ft, tall and less, at 
3 in. apart. Allow 3^ in, between the seed 
of varieties 2 to ft. tall, 4 in, between that 
of .j to G ft. tall kinds, Oi’ercrowding must 
be .serupulmisly avoided, 

luirly iiltcntions.—Wxitcct the seedlings 
from birds as soon as they appear, and when 
they are an inch tall, apjily siilpliate of 
ammonia at i oz. jxr 3’nrd iiin to dec]:ieu the 
gieen of Hie foliage and accelerate growth, 
When Hie IcudriLs .show, support the plants, 
using bushy tree biancliL's pointed at Lire 
base. If hi.niches of average spread are 
sp.ic-ed a foot apart, and the openings at 
the base are iilled in with twigs, there will 
be adeipi.Ue support with no light obstruction 
- an inipurlaiU nniLLcr. Tlic height of tire 
branches must be G in. greater than that of 
the variety concerned, and all varieties, 
however dwarf they are, must receive some 
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siippoi'L. When the plants finish llowcring, 
nip out the growing points, to assist the 
swelling of the seeds. 

Feeding .—Operate on precisely the lines 
advised for broad beans. No fertiliser is 
equal to superphosphate of lime for filling 
the pods to the maximum. 

USEFUL HINTS 

Direction of seed drills.—Seed drills should 
run north and south to ensure nuiximiiiii 
benefit from sunshine. In the morning the 
sun shines on the cast side of the drill, at 
noon the light is evenly distributed, in 
the afternoon the west side gets a special 
share, 

Protection bf seeds.—Immediately before 
sowing pea and bean seeds soak them in 
paraffin for three minutes, afterwards rolling 
them in red lead as a safeguard against 
attack by rats and mice. 

Bone meal for pod-bearing crops.—This 
fertiliser, which is mainly phosphatic, is of 
special value to pod-bearing croi)s because 
it helps them to develop their seed. Stress this 
point when preparing the soil. 



(I. Suiikir, (•> lie n'lnuvi il sslu n 3 Ins, l.iin,,. 

Dwarfing niniior beans. Wlinv .shikcs 
are unobtainable for runner beans, or tlu; 
garden is very exposed, llie pliinls can be 


Suckering broad beans.—The 
lu'oad bean is a branching 
plant, but better yields are 
obtained when the basal side 
slioots or suckers are removed 
when 2 in. long, The energy of 
the plant is then concentrated 
into one stem, instead of being 
spread out over many, Fig, 67, 

Alternative method of 
staking peas.—Wher c tree 
branches are not available, 
stakes and string may be used 
as shown in the accompanying 
diagram, Wherever possible, 
obtain tree branches, as the 
tendrils cling better to natural 
wood, Fig. 68. 



Haul growing roiiml strins. 

a. Siring, 
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dwarfed. Wlicn llir\" .nc .l fcifit f.ill, iciium' 
Hie |,T()winff pdiiil of (mi Ii, I'tiHiiw a similai 
couiso willi any df I Ik* icMillirir; si<lr shtmis 
whioli slraK^f'’’ In llii« "'.iv Inijsliy, lu-.ivv- 
yirldinj' jdaiils develop. 

Frost dnnitiKo to ruiiiior and French bcftiia. 
• --TIio lirsl aulnmii fiosl^ «|.iiii.i);r iljc fiilj.ir'e 
imloss Hie pii'.ilion is sln lleinl As Mils (iisl 
frost iiiav ln' f'dloved |.y |\vo hi i]iin- wn-ks 
of mild wcalliei, il is rxlieinel^’ iiiifniliin.ili> 
if runnel and I'leiieli In .ms in full lieaiiiii' 
are nil ell. This (.m he pivvenli-d hy 
spniyillf,' lli(^ plaiilseo[»ioii^Iv\nlli rohl walei. 
tlius iiidncin/r .i slow Ih.iw, ,(ud I'l.-idti.il 
ic?suinptiiiii <if iioini.d a< liviiy. 

CI.ASSKdOM \MiNK 

Pen root nodules, rnll up .i iie.i p],|„| 
and shew i( |o ihe «l.iss. |•^p|.liu Ih.it tlie 
iKidilli'S (II swriliiii;-; mi ilr- moK weii- liisl 
fornied, and aie inli-iliileil hv hat li ii.i, win. Ii 
lidvc the piiwei of Iniiieiin: ili.- hi.,- iuito;;en 
of llui alniosphi-ie inlo i oiiihii),ilimi. Snuie 
of it is used h\' llie pt .e., ,iim) Miiiie js p,i^'%ed 
into the soil. I hie. Ihe l.ii in i-, .ilw.ivs i n Im 
in nilroKeii when p.-.is me pulleil up ili.ni i( 
was when liny wne pl.iiited, Ihe iMifni.i. 
micro,seejiir eiij.iiie.iiis, deii\e itim uiilii 
lIK'lll frillll llie pr.is \el llie .i'-.oi i.if |i m 
wholly hnielii i.d, I'li:. (n. 
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Eramino broad btaii secd.-Hxamiiic broad 
.™ns,,.,l.vl„dr i. lobe s„w„ i„ the garden. 

I lb,.,n 

T "r '“‘'‘''K 1'“ ■■““-''c 

in nnko sure of dcslroying any 
Miat may l„. ,„ysc.il, .mninkle the 
^'■nls hgbllv will, lohe.x,, powder, and place 
I belli III a , ||„ |,„x iiiilil next day, 



Culture solution. I'la..- hn-ad )...iii '.-•ed-, 
in a ciiltiiie .sohiiioii. W.inh th.-u .I. vel..p^ 
lllL'lll, ailcl Mil I 111); 1 1 It I \ j i|.i 111 ill!' phi ll< •>iii-]ioil 
of /,'ermiii,ilio]i, \ ^ ,,ii!;hi h.- dissr. ii ,1 
and the \Miioii. |i,iii.. .hi.sni n,.- 
i.s an exeellnii lulinie ‘.oltihun w.i|i-i ; 
pints, pola .si- mil, 11,■ n . .dn. 

Slllphiile .I'i III,nil',, iini-mn. -.iilj.h.ih , 
Kl'ililK, (.llili iTo'.pli,,!,' c, ....Il, 

Cllloride .!;i pi,nil'., '.ulph.llr nl Ui.ii Ii.i, 


Pen sowiiiK board, -li is rallior a slow 
husiiicss sow-ini' peas and moa.siiriiit' the 
disiuii.e lietweeii (liein. Tiiis w’Oik will be 
s|'(-edi‘d up if sowiiitr boards are inadc. 
lto||. tluoiiph \ in, deal, ludc.s laiye oiioiigli 
t" .illow till' pe.i .seed to (Imp through. 
Ihe lio.ii'l is id.iced in Hie drill, and Hic 
‘’•■id, .He dio])pi'<l Hiioiiidi il, Thiee sots 
o| ho,lid-, will lie nei'essai for Ihe llirce 
'.*•1 llie holes (ii he j, and ,|in, 

.ip.iil n-sjiei tivclv. 
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TEACHING IN PRACTICE EOR SENIORS 


VI. VEGETABLE PRODUCTION^Gontd. 


SALADS. CELERY, LEEKS. AND 
VEGETABLE MARROWS 

Salads possess valuable healtb-giving 
properties, Tlieii food value is not great, 
but the vitamins they contain arc highly 
eulogised by the medical profession. Pro¬ 
vision should be made to grow a rcpvescnta- 
tive collection in the school garden. The 
common cultural need, is uninterrupted 
growth. Ensure it by working the soil 
thorouglily to a depth of i foot, and mixing 
a light dressing of leaf mould or well-rotted 
farmyard manure with the soil. If dry 
conditions obtain, water thoroughly, or the 
check inflicted by drought will spoil the food 
value of the salad concerned. 

lettuce.—There are two sections of lettuce, 
round or cabbage, and cos. Cabbage varieties 
are sown at intervals of three weeks from 
mid-March until mid-August, the last sowing 
passing the winter out of doors, and maturing 
the following May, Cos varieties may be 
sown iu April for cutting in August, or in 
August for cutting the following spi-ing. 
Broadcast the seed in a reserve plot, and when 
the seedlings are forming their third noimal 
leaf, transplant them 6 to 12 in. apart into 
permanent quarters. The actual spacing is 
governed by the height of the variety. 

RQdiah6S.~-Thei'C are two sections, long 
and round. The former resist cool conditions 
well, but are not equal to forming sucailcnt 
roots in hot, dry weather, hence they arc 
sown at three-weekly intervals from tlic end 
of February until the middle of May. Rannd 
radishes do not withstand cold successfully, 
but are excellent drought rcsisters, hence 
sowings of them take up the running from 
mid-May until the end of August. The seed 
should be broadcasted thinly, the only 
subsequent attention needed, being thinning 
out if overcrowding is evident. 


Onions,—^'I'liis crop is often grown .solely 
ns a .salad. If sown in August, the. young 
plaiiLs are ready for pulling from January 
onwards. From March to July sow at 
monthly intervals to nuiiiilaiti a ,suc(:e.ssion, 
under .similar comlilioiis to lliose sugge.stcd 
for radi.shc.s. 

Corn salfid or lamb’s loltuce.—This is a 
lettncc-likc plant which does not form a 
heart. Sow at foilniglilly intci\’als from 
early March until early July, in i iu. deep 
drills .spaced G in. apart. Thin tin; seedlings 
to G in., and when Llie crop is ready for use, 
gather the leaves separately, on each occiisioii 
reducing the luck to one or Iwo Jea\’e,s per 
plant, to ensure continued growth. 

Mustard and cress. - These two ,sal:ids are 
taken togellier l)e(:;ui.so liiey arc u.scd 
logcllicr, As cre.S-S develops more slowly 
than mustard, it .should he sown three days 
before. From early Ai)i il until niid-Augii.sl 
broadcast the .seed ihiekiy at thrcc-wcekly 
intervals. Water freidy to accelerate growth. 
Cut the salads before the rough leaf forms. 
Only the seed loaves arc palatable. 

Cliicory and brootl-leavcd dandelion.— 
These two crop!? arc grown for the sake of 
their branched leaves. Sow in early May in 
I in. deep drills set i ft. apart. Thin the 
seedlings gradually to 12 in. asunder, and 
when tile rosclle.s attain a resitoclahic size, 
gather them togelluM-, lie them loo.sely, cover 
each plant with an inverted pot or box, and 
use the leaves when they arc quite wliiU;, 

Celory and leoks.—The ossciiLials of success 
with eclevy, a crop grown for the sake 
of its blanchedleaf stalks, arc to kccpgrowLii 
moving and to provide very ricli soil. Any 
clieclc in development, however slight, 
almost invariably results iu bolting or the 
premature formation of flower spikes. 
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Sad soJu'iHi,'.—^lifEEdnniwy is liio liosl 
period. Artillcial heat is necessary. Wliurc 
there is no heated yieeiihuuse, a fiauie on 
a hotbed provides ideal aniditions. Use 
2 h in. deep seed bj.ves, and a riddled comp.isL 
of loam 3 part.s, leal mould and sand i 
part each. At the bi)Lt(jm of the boxes 
place a I in, lay(!r of llie ron(di compost 
liddiing.s, aflerwu'ds Idling up fairly lirinly 
to witliin A in, of the lop with compost. 
Level the .surface, water llirougli a roswl 
can witli boiling water to ileslroy Uanulul 
soil life, and as soon as the soil cools, sow 
thinly. Cover the seed with silver sand, and 
tlie boxes, fust with glass, then with brown 
paper, to maintain e(puiblc cenulilion.s during 
the germination period. 

'rransplanlijig inlo box^s. —When the 
seedlings are loiaiiing llieir tliird iiorinal 
leaf, plant them 2 in. apart into similar 
boxes, adiling one part t)l well-rotted manure 
to the ingrecIiciUs suggested lor seed sowing. 
Continue hotbed 01 greenlumse. treatment, 
watering freely all the time, imlil early May, 
wlieii the seedlings shonhl he hardened oil 
gradually in a cold fiaine. 

The prcparalion of (he (roichcs.- -Wherever 
possible this work .slionld Im*. done llic 
previous wintcu-, to give the soil a diaiice 
to weather. An ai>pi opriapj width is jS in. 
Take Old the soil to the deptli i)f 2 ft. At 
the bottom place a 2 in. layer of leal nuudd, 
to help to conserve soil nmislun*. Now 
return G in. of subsoil, mixing with each 
yard run a pailful strawy stable inamue. 
Follow with lliii surface soil, (illiiig the 
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trench lo vvillun 3 in. of the top. With 
each j'ard run of Lop layer mix a pailful of 
well-rotted manure, pressing the soil hrmly. 
Arrange the surplus soil in the form of a 
neat bank or ridge alongside the trench, 
Fig. 70, 

rianling ohI. —Lift tlic seedlings carefully 
fioui moist .soil, and plant them 9 in. apart, 
se.Lliug Lliein opjxjsitc to avoid complications 
at carlliing time. Take care not to bury the 
deeply sunken growing point, or the plants 
will perish. 

Teeding .—In early July begin feeding. Use 
half stucuglli soot water (one gallon per 
yard run) and agricultural salt solution, 
(.1 oz. ill a gallon of water and a gallon per 
yanl run) weekly and alternately until the 
end of September. Celery is of maritime 
origin, hence the value of salt, 

harthing up .—EartJiiiig up with finely 
pulverised .soil is done Lo blancli the stems, 
It is a gradual ])rocess beginning early in 
September, when a 4 in. layer of soil is 
l>aokud neatly round the plants. Other 4 in. 
layers should be added at fortnightly 
intervals until everylliing but the leaves is 
covered. Before earthing, remove the small 
outer loaves and Uic side shoots that their 
removal reveals. 

Looks. —Very few separate observations 
are necessary. Seed sowing, transplanting 
into boxes, plunLing in final quarters, the 
preparation of the trenches, and earthing 
up are conducted on exactly similar lines 
as for celery. Feeding, however, is with 
(luarter sLrenglii liquid manure, of which 
weekij' doses at the rate of one gallon per 
yard run should be given from mid-July 
iinlil llie end of Sei)lomber. 

Vegetable marrows, like runner and French 
beans, arc cif Uopical origin, hence they must 
not he placed in an outdoor environment 
until the end of May. 

Seed sowing .—There arc two methods. 
One is Lo sow the seed separately in 3 in, 
pots in late ]\larch, on a hotbed or in 
the greenhouse. Use tlie compost advised 
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for celery sowing, Contmue pmtectcd Ircal- 
ment until mid-Ma.y, when the seedlings 
should be gradually hardened off in a cold 
frame. The other method consists of sowing 
the seed oiU of doors in late May. Obviously 
the first named gives an earlier yield, but 
often two batches arc sown to provklc 
a succession over the longest po.ssible 
period, 

Prepayaiions for outdoor soie/ing and 
planting .—Select a sunny, warm situalioii. 
If the manure heap is in such a situation, 
form on top of it, at intervals of a yard apart, 

9 in. wide, 6 in. higb, moimd-shaped heaps of 
a compost of loam 4 parts, leaf mould, well* 
rotted manure and sand i part caclh 

Outdoor sowing and planting .—^At llic 
ccnli'c of each moiuid sow two seeds I in. 
deep and 2 in. apart. Water through a 
rosed can, Place a bell glass or inverted glass 
jam jar at the centre of each mound, to 
assist germination and protect the seedlings 
in their very early stages, Later remove 
the weaker of the two seedlings. Set one 
indoor-raised plant at the centre of each 
mound. 

Stopping .—At the formation of the .seventh 
or eighth leaf remove the growing point of 
each plant, to induce a branching habit. 
When the fruits arc swelling on the side 
shoots, remove the growing point of each 
side shoot one leaf beyond the fruit. Follow 
this course to the end of the season. The 
object of training growth in this way is to 
induce maximum fiuitlulness, and reduce 
the area covered. If no stopping were done, 
tlie plants would spread treinendou.sly 
and most of the growth be sterile. 

Feeding .—From the Lime tlic first fruits 
are the size of a tennis ball until the end of 
the season, feed weekly with dilute lupiid 
manure, giving each plant one gallon per 
dose, 

Top-dressing .—white roots appear 
through the surface of the mound, cover 
the latter with a 2 in. layer of the compost 
advised for planting and sowing. This may 
be necessary three or four times during the 
season. 


usi-:ful hints 

Cutting iGltuco tap root.— 
Tlio gi'cul flifliciilty of per¬ 
suading Iclluce lo form liMn, 
nulty Imai'l.s is ovcrcoiiu' by 
clipping ,{ ill, nif Hit! base of 
carli laj) rnot inuncdialcly 
bofnre plaiiliiig. 'I'lic (■h(M:k 
adiuiiiisU’icil prtivt'iil.s ov'cr- 
exulnnance, Fig. 71, 

Hotbod radislios. 
Radishes can he- grown 
(luilti sufce.ssfiilly till Hie 
year round if a hotbed 
Fic. 71. ix provided for Iheii 

Stuck cultiviilion at periods when 

cuimpr<mii..ro if is Impossible to grow 
before tljem Oil I of (looi's. To 

uiaiiilain a snecessioii, sow 
at llirec-weekly inlerval.s, Hiuadcast the 
radishes lliinly on a .( in, deei) bed of good 
soil formed on top of the inaiuire, I'ig. 'ji. 

Mustard and cress in boxo.s. Mustard and 
cress iniglil be grown in lio.xes in .school. 
Sift .some garden .soil, place a few leaves uL 
the bottom of 2I in. deep boxes, lill Hie latter 
firmly lo within .1 in. of the lo)), .sow the 
seed thickly on the levelled .surface, coi’cr 
the bo.xcs with boards, and sliiiul ihein in 
a warm position. When the seedlings are 
I in. tall, remove the hoards, afford plenty 
of light and moisture, and the sahid.s will 
be ready for cutting u few days after sowing. 

Celery and leok trench ridBcs. liulicaie 
that owing lo the idcvaU'd svtuatiun, willv its 
greater warmth, celery and Uadv Ircndi 1 iilgc.s 
arc ideally adapleil for Hui (piiclc growth of 
salad cvojis. T'huy should he used for Hus 
jmqxKse until the soil is needed for em tiling 
the celery and leeks, 

Plantmg celery and leeks.—Very often 
celery and leeks must he jilantcd in hot, dry 
weather. Sunshine causes them to droop 
badly. To prevent this, place a few l^oa or 
bean sticks across the ridges for a few days 
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PoUinatioii o£ marrows,_ 

Ri'ing lo the classroom the two 
lyiH's of marrow flower, and 
tHinon.slratc pollination, 
Kcn.ovc tl.o petals the 

iirai-nwri-ow-l)e;ui„g b|„o,n, and 

Kciilly pnsli Ihc cximsecl core 
I>ollon, into (lie centre 
"1 llie imrrow-beariiig newer. 

IVws may jxM-fomi this office in 
arc by no means 
♦•(Ttaiii to do sn, hence pollination 
Js a gardener's duty, 1-ig. 73. 

Sow marrows in pots.—This 
wiirk miglit well be done in llic 
rla,s.srooiii, Place one crock or 
pot.sherrl at the bottom of each 
of the ie(|iiired number of 310. 
imls. C.ox'er the crock with a 
rough compo.st, and after 
lilliiig fn Within i in. of the top with line 
dibble in the seed Hn, deep. 


CI.AS.SKdOM WdKK 

Chicory and colory hlnnching. W In-n liiflii 
is excluded fiuin n lri\- .iiid [, i-k sii ins ilic 
green (•iilnmiug in.iKi-i di^.i|ijir.ii.^ ■Mii> 
makes (lie sleiii'i ,m 1 l■|lt.dl|(• fmin tin- 

eulinarv .stamljK linl. b Njitiu i<> the 1 liildK n 
how I’lildiK])|i\d 1 i‘- ("iiiinl, and wli.ii ii 
docs, 


All aUeriiativo method of celory and leek 
blnnchiug. Soil is not necessary for celery 
■H»l lerlv blancliing. Paper collars can he 
iiM-il. I ||,.y lire valuable in heavy soil, being 
less liable to slain ihe .stems, The collars 
are made of enirngati'd paper, each being 
-I ni. wide iiiirl 1, ill. Inng, The collars are 
wiapiied nmnd lim |jlanL and tied with 
lallni. 1 hey iiiighl lie made in tlic classroom. 


Steep colory .seed. I'lrp.tir 
a forinald('li\’( le iln 1 it m, 1 ,nr 
medicinal iji.nlun ..f i>.ui 
inercial fonmilin in pup-, 
of Walcr, Stee]) Ibr r . ti I V 
sml in i( fui ilm, |i,,ii|., 
stirring cvem' ]i<>ni. I .iKin;; 
the ,si'('(l oiii, di \' it ',|i.ul\' 
in a cool place, 1 ln', iri-.it 
niLMit, Mow iiniN'i I ',.i!l\- 
adopled, is desigiird (n 
destroy I.caf Spot Disi-.i.,-, 
a serious malady wliii h is 
transmitted frum tin- m-mI 
coat. 



II. . li !i ilir'Hij'h n ('iiijIc iI-ihit, wIii, Ii |i,i>. ‘.tiijiiij tiiid Iriiil Lul no blamnis. 
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Primula, Japorica 


[KeprodiiUil Ziy coiitlesy oj Siillon iS- .S'oti, l.ht. 


Seed sowing.—A seed is an entirely new 
generation. It represents the union of the 
generative nucleus of a pollen grain with the 
egg cell in the ovum. Diseases are not trans¬ 
mitted by this process, hence a seed is entirely 
healthy. It is, therefore, except in the 
circumstances to be mentioned later, the 
most desirable means of propagation. 

Couditiou of seed ,—^Unless seed is harvested 
when properly ripe, and under good weather 
conditions, it will not germinate. Sowing 


must lake place within a rca.soiiable iKiriod 
of harvesting, or the cnilnyo will pciisli, 
or lose its vitality. 

Period of seed —^'i'iiis imisl be 

carefully considered in relation to each kind 
of seed. Generally speaicing, winter .sowing 
is unsnccc^fnl, 

Preparation of ouldoor seed hed.—Vov 
successful germination, the soil must be 
reduced to the finest possible condition to 
lire depth of i ft. As a rule, winter digging 
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VII. PROPAGATION-SEED SOWING, STEM 
AND ROOT CUTTINGS, LAYERING 


GA1U)].-,NIN(; KOU SCIIOOI, AND HOME 

'J hr iNtiil is 


precedes seed bed fnim,il 
already pailly teiiipried. Ccjiriplrir Ihe 
process liy n)iIiiiiK i fl, iiiul bicakinj; 

the liimj'S u'illi llie bar k of tin- (itics. Ni,\v 
tread tlic .smfacc nitideialcly, and follnw 
by raking it I'cjh'cilly rviu. Depn^Hnns 
havcanadvt'iMi iidliicncedii i-uil (i'in|ii‘iatmr, 
and on llie clla-ienl <lisi i jbut ion nt 
Drill soiciiii^.- Many kinds of m-mIs, sinh 
as peas, beans, ^v,^lllllI\V(•ls, 'Aveel pc-.is 
etc., are sown in di ills wliii h me fmiiK d wiili 
a swaii-nccked draw litie. A'- ;\ pieliiniiiniy, 
stretch a lino lit;hlly, and willi the (niiii-i' 
of the lioc in llie raso of a \’-.sIia|ied diill. 
and witli the full wkltli of the bl.iile in ihal 
of a flat-botlniiifd rliill. lake t.iU the soil 
to Llic reqiiiic’d dcjali. ^\■()lk the hoe with a 
series of jeiks laila i- Ih.iii with loiif* jmlls. 
Always draw llie diills fimu the saine side 



l-'i 


'I iip ei|i iit.L.i’rf: -1.. 
Ij'.II' ;iii .1 ill,II |, , I 
Ill- I' Vs.r ih 1 ..,. 

Voli.iji'l 'I'lH !■ ; 


of (lie line wlini wnikin;; iliii.in;}i il„ 
garden, ullieiwise -jiiuiin; aiimn:i im iiis will 
lo faulty. ]h..adly, 1,<ls uir m,v.„ 
111 flat-bottomed dulls, m,i.,u ,,n.«. in the 
V-sliapcd lyjie, -,| ;,iul 
Umdaisdit;:.- III,. .,-,,1 In'd 
as advised ahnvr, .uul ih,- .,,,1 'i.itiu.d 
on llie snifare. A(iiiv..ud . h o. li'.- 

light rakiiiK, ■|'lii‘. m. ih.ul e. d. ■.ii..l.lr f.,! 
subjects siii li ii x I .idi'ilic imea.iid .nul m« s-. 
find cluiniis of Imidy lunui.d-, hu.iiei- it 
makes a more eeoriiiiiiie.d me «.f the pioiiml 
Overcrowding slionld Iw ielu-\ad I.a.., i.y 
tliinning. Ihoadea^ain/,- is alni de-n.dde 
for small seeds wbieli. as sedUniK-s. uiciiiiv 
flic ground hut tL-Tn])uianIy. In tfiis calegmy 
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of the cabbiRc faniilv i 

haceoiis pcrcniiiik her- 

doiiblo daisies and'sn P*'™^osgs, 

he Jz Co 

"•"•d h,„ I,° rv‘“ 

<'''l>n'ss«l remains 

-Sm/ iiiirfec-ftes.-ConcIitions under 
’ii'ii. .. “■■lificial Cl,an those outdoom 

t more care is essential. The fate nf 

, Tile fate of indoor 

Im ;-l.es r.i5ls ivilh llie ciiltivatoi'. 

hm/,hclts.--.]iaKa 2 li. long j jt 

'ul-and nl deep are adniirtbH They 

' ''"‘‘J .•’ ■allniggroivlli. Wl.erc Ihrse boxes 
I'll! I■ll(;u for i|,c pm-posc, flowerpots 
™yil |.,u.s, sliallow earthenware vesLis, 
■M) In used as a sillistitlltc. It is liighly 
-inti.il that all receptacles shall be 
-mi|nil„„siy dean, or strangling, root- 
"■■■lrny,n|; moulds may l,e transmitted lo 
MU'dlings As a jirecantionaiy measure 
l| till- v.-ssels m Iwiliiig water an liour or 
tuo Ixdore sowing, 

t.um/,„si.—'rUf. following is ideal for seed 
hiaiii 3 parls. leaf mould and sand 
J pan each. iMaiiuie must not be used at 
tins sUgc, as the ainnionia gases arising 
loni 11 grcally enibanass young roots, 
I’a^s flic iiigrcflionts through a t ia. sieve, 
t" HJMiir luiriicss and evenness of texture! 

for seal mviug .—Drain lire 
l.-s ih.Mmighly, llie boxes by placing 
•I I in. l.iyn cd coinpo.sL nddliiigs at the 
l"'il«'ni, till' jxii.s ;u)il seed j)ans by placing 
■d Ihr hutioin ii single layer of convcxly 
pl.nni cmcks, or pol.slieuls, covered xvilli 
:i i in. l.iyiT of rougli riddlings. Now fill 
np hiiily liiiiily to within ^ in. of (he Lop, 
•iiid level the snifacc of the compost with a 
hiinitig biKird. \\kilGr through a rosed can 
with Ixiiling water, to destroy harmful 
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and inoisUircduiini; lln' (;riiriiti.uiHii |iiiii<il. 

Stand lli« vessels in a diaiii.'Iit fn.- imiiu 
of the gre(!iili<nis(' oi' lidtlicd. 

Idler I'ix.uiiine llir li-'X-' - d iilv. 

Turn lliv ulnssi s if lir.nlof iiini amr nilln i 

on tliem. oIIk-iwih' Ciiinlni'-n- v.ill li..(,jiir 
niiich Lon wcl. Inmi' di.if*Iv iln- '.n - 

atipcnr, ii‘ini»\r lli>’ imm-i ■, arid .ili<'i<l 
('ood, IniL no! Ini* intvjr. e lu'ld hn a l‘ V.- 
days. All exaclliiil nnlli'al i- !». )<ir.]i a 
little iinislin oi nr\V"|'.iii>-i nvci iln- i. illiinji. 
dvwint; tlu' Inin I'n-vriit 
the sun scalilinf' lli' ii ti ii'li i - W.iii-i 

carefully, usin/j atud w.ui i .il'i'lnd i)n<jn!:li 
a belli iio/zl('<i .syiiiiKc "f a \'iv Inn i(»Md 
can. 

yVn/is/j/ini/fn;.'. ’Ilii- Mi'ii.tlicii 
of removing Ihc iilanh- fiion iln- vc.-rl-. 
to other (luailn-, wliuli m.iv 1"' - 

or a cold fi.imc, Nslnn .ii-' iniiiiini; 

their second (o Ihiid imii.'li t<i iiojin d h-d 
On in> acciiiinl niii'-l i.\i 111 'i'.vdiin; In |ii i 
iniltcil, <ii' llio si rdliiif; - v, ill * j iimHi', W'.ili i 
the day lu-frnr ii.in'-]i|.intiiii:. .iv>>]d imii 
distmhanci- do liflinr,. I di v.iilt \ j ilul.i 
01 flat, iminli'il nti. h, Si j. ii,iiiIn- < < dlioi;' 
carefully, and wiili .1 ililil'i-i '.- i iIkiu ni. 
aiiarl, with llir "nd h .iM '. u tine un tlir 
soil, Tile afii I (M aliiH iil, •>( * ••iii d< 
on till' Iviinl irf dlioi;-. I■'ir, 



Sfom CliUinKN. 1 )■•- -^u m • Ullni;; I . .1 

ve({elative lui’tlind n| |ii<i|mi:.ii ino ,uhi|i[id 
with a wide '.oiietv n| jiI.uH'., vdiiili i ,m 
either 1)0 laised lllnle eX]l<'duill 0 ^ 1 ^' Ml 
way than fiuin seed, m vdiu li du ii"i 'imie 
true from seed. 

Hanlitooilcil stem 1 idfin.-v-s. As ihe ii.uiie 
indicates, these eiiliiiif^s aie taken fioin 


li.iid w.if.pl, aftir leaf fall in the case of 
•leei<hi,,us kinds, lienuisc tlic evai)oratioii 
Imin llie lea\cs n'du('(\s the rootiiifj cliance.s. 
I■.ve|((|ec^ li,iidw(Ki(le(l ciiUiiigs iiiust, of 
• nni,-.-, 1)(‘ taken with llm leaves 011, but iu 
I bis I Mse e\'a[K ii at [(111 is so slow as to exercise 
Mil advri M' iiilhii-iiee. IC.Niiiniile.s of .subjects 
iliat 1,111 be Mised fioiii liardwootled cutlin['.s 
,nt- itoierbi'iiies, iilaek and I'ed eiirraiils, 
Il'M’. i'i iiif; eiii I .nils, mock oran('es, privet, 
ami ehei j v latll i l. 


I he iii'^eihiiii ri/ /i(irdT»'iji)ifi’if s/ciJi — 

XctNeiiibiT to Man li is the period, the earlier 
(he belter, as the initliiij'.s are then able 
It) foiin mots before sjirint; droiit'ht ati&cs, 
hel.u h lieallliy, (| to 12 in, loiifr shoots iu 
1 lie I .ise of h af sliedders, .| to (> in, in tliat of 
I veiljireiis. I'lepaie llie leaf sliedder.s by 
I lUlin/; the stem iums.s iimnediatcly bcnealli 
the liottoin jiiiiil, and 
hMiovini; the dorm.ml leaf 
buds fiiiiii the boltoiu half 
id the (Utlini;, rrei)ure 
I veliiieeiis liy leillovill^' tll(‘ 
bsivi-i (lom llie bollom iin. 
of stem, and sliaviiiji tbe 
l.iilei .11 toss iiiimedialeiy 
bi’inMili a i'liut. IMaut 
' iiiiiiu;-' t<f leaf sliedders 
li.df llieir depth, of <;%Tr- 
nn err, in. dee|), both in 
.1 sa 11 d \', We 11 -\vol' ked 



bill<li-i, 

I ,ilt I hciitnievl. - -I.it lie 
Is III i'i ~s,u y in lliis respect, 
Imi tlniiii).: wiiitei any eiil- 
I iin:s 1 h.tl aie lifted li\' frost 

.finidd be i< iibieed piuin))lly 

ollu iwi'-e tlle\- will pi'lisll 
ilii<iiii;li l.irk Ilf soil roii- 
\,v« 1, MU the fuuiui' 
ie|MiI.iih' willi a hand folk, 
,111(1 it w.ilel hidiLe.s on the 

sill l.u e, * oS'el' it H’illi a 
,*ni. layer of sand, Iwclvc 
moiillis elapse bufoic cut- 
liiuLs of ibis Lyjie are 
le.idy for tiaiisplanling, 
IT^'s. yo and 
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Vli.S, So AND Si, 
.A I Iaiiiuvoouh) 
Si I'M I'U'IIIKO 

'1 lu'lift-liiinililra'V- 
l^K'l^uw^ tli^ riilllllK, 
wliilu the tiulll-h^iitl 
ilr,miM,j slinxs Iho 
. iiUiiiK pnparoil lor 
iiui'flioii. Nolc llial 
the d(jiu.iiil lonl-buds 
li:ivii L«ii removed 
from tlic Ijciltoni hall 

uflheBlcm'vlilcl'isnil 
uiross liociifitally. 


D—VOL, IV-.S 
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Succulent siein ciitiiHgs.^Thc^c cuttings 
are sometimes called soft wooded, bnl tlic 
terra succulent is preferable, as there is 
no woody tissue about tbcin. They are, 
as the name indicates, succulciit sliools 
taken from plants tliat respond to proiKi^m- 
tion in this way. The number is legion. 
Examples of greenhouse plants arc gcraniunis, 
fuchsias, clirysaiitlieimims, and pclunia.s; 
of outdoor plants, violas, pansies, calceo¬ 
larias, peiitstemons, nepeta, phloxes, and 
heliantbemums. 


TICK i'OK MMNIOK^ 

insecticide Lo destroy the f'r(’(‘n (ly and other 
insect pesls llmt are often finmd feeding 
on them, Tigs. «S2, .S.t and S.p 
Till’- insertion of siurulrnl stem culling .^.— 
Chry.sanllieiiHmiH arc taken as the lyjni of 
greenhouse cutting. Root llicin in well- 
drained, in. p<ils, setting (onr e<pudislanL 
round tin; .side of each pot. Use; a liddled 
mixture of loam ;) pai ls, leaf mould ami sand 
I part each. After tilling the pot to Nvilliin 
in. of the lop. spread on Llie surface of 
the compost a;[ in. layer of sand, Lo maintain 



Figs. 82 , 83 and 8 ^. The Insertion of a Stem fuiiiNo 

rcom led lo rlglit the drawings show 

A succulentpem cuUlng prepared lor inscriion. Eollnm leaves roinnvcd, and stem cul Unrl^oiilrlly Jusl IhumHi bullniii jnliil. 
A stem culling coirecLly inserted, Culling l>.-isc loiichcs bolloin of liolc. 

A sUiti eulUng IncorcscUy Insctlcd. N®Vc Vho cavily benEaUi ihu base ol the culling. 


Choice of cutting. —Choose a perfectly 
healthy 2 to zj in. long shoot. In the ease of 
variegated plants, avoid those that arenmning 
back to the green, and in that of flowering 
plants, those that have exhausted them¬ 
selves by flowering, 

Fyefciyation of the culting. —^Remove the 
leaves from the bottom inch of stem, using 
a penknife to avoid skin peeling. Shave 
the stem immediately beneath tlie bottom 
joint. Dip the cuttings in weak nicotine 


porosity and stinniliite rooting, I'huit the 
culLing.s firmly w'ith a dibber, iiftciwards 
\valcring through a rosed can, and standing 
the pots in the iivoiiagalion franu'. 

Violas arc taken as a type of culling 
which Is inserted in a cold frame. Spread 
at the hoUom of the fi ame a 2 in. la3'L“r of 
rubble for drainage. On this form a .|. in, 
deep bed of the compost advised above. 
After levelling the surface, cover it with 
\ in. layer of sand, and plant the cuttings 
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finnly z in. apart. Water lliciu tlioroiighly 
through a rosed can, and keep the frame 
closed for two or three weeks, iinlil the 
appearance of young growtii signifies that 
roots have formed. 

Helianthcmimis arc taken as a type of 
cutting whicli is insci Lcd out of doors. Choose 
a sunny border, fork i ft. deep, scciu-c a 
texture of seed-bed fineness and firmness, 
plant 2 in. apart, water thoroughly, and 
repeat whenever the soil drie.s. 

Time lo insert snccuhnt. ciilUngs .—-The 
period is not as definitely fixed as it is with 
hardwooded cuttings. As a matter of fact, 
succulent cuttings can be inserted in a green¬ 
house at any period of the year, though spring 
is the principal season. Out of doors, the 
inajority of these cuttings are inscxled 
between early April and the end of June, 
so that they can become established while 
the weather is good. Most frame cuttings 
arc planted in early autumn, to give them 
a chance to root before winter, 

Root cuttings.—Only a limited number of 
plants arc increased in this w^ay—scakalc, 
hollyhock.s, ancluisas, statice, aralias, and 
oriental poppies, Thc,sc plants do not foiin 
suitable stein cuttings, hence the need to 
adopt the alternative method. 

Pyeparaiion and planting of root cuttings .— 
Lift a healthy plant at any period from 
March to November, when the sap is flowing 
freely, Wash the roots niidcr a running tap. 
Cut up into 2 in. long pieces those roots 
tliat arc about the thickness of an ordinary 
lead pencil. Thinner or thicker roots do not 
make suitable cuttings. With a penknife 
nick the apex of each cutting, lo make sure 
of planting the right way np. Plant the 
ciitlings 2 ill. apart in 2| in. deep boxes 
prepared as suggested for seed sowing. 
Leave just the apex of the cutting exposed. 
After watering, stand the boxes in a cold 
frame, or in the greenhouse propagating 
frame. Very soon a callus will spread over 
the top. On this, crowns or dormant shoots 
are found, and ultimately growth develops. 
As soon as it does, the now rooted plants 


must be transferred to other quarters, and 
given the treatment peculiar to their kind. 

Layering,—A layer is a shoot which is 
rooted while still attached to the parent. 
Plants that are propagated in this way 
derive benefit from the parental connection. 
Food is continually being passed to them, 
and this aids the rooting process, The 
following are examples of subjects that are 
increased by layeringcarnations, gypso- 
philas, rhododcnelions, cherry laurel, rambler 
roses, and clematises. 

The preparation of the layer.~-T]\e. border 
carnation is taken as the type, In July, 
when there is an abundance of healthy 
young shoots, strip the leaves from the 
bottom inch of stem of the number required 
for layering. In the stripped part form a 
slit I ill. loi^. Pass the knife blade through 
the outer skin. Let it pass to the centre 
of the stem, afterwards carrying it upwards. 
It is very important that this procedure 
shall he followed. A pierced slit is not 
enough, because it so quickly heals, making 


Fig. 85. Carnation Fig, 86. Carnation 

Laykh. showing Layer Correcily 

PiliRcED Slit—an Prepared 

Incorrect Method 

it impossible for roots to form, To make 
sure that the tongue or loose strip of stem 
does not close, work a small pebble behind 
it. Figs. 85 and 86. 

Planting the layers .—Form around each 
plant, extending a little beyond the outer 
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shoots a 4 in. high mound of sandy soil, pagatcd in this way, NaLiiially llio rootiiif- 
In tills plant the layers carefully, spreading period varies, imt can always he determined 
them out as much as possible to avoid (lamp- by the development of young growth, 
ing off through overcrowding. Afterwards Thus a year may elapse before a woody 
straddle each layer stem with a pothook- subject such as the rhodoclciulrou becomes 
shaped, galvanised wire peg. or a wood an iii(Ic|)cndciit plant. The judgment of 
peg. The latter is the better, as carnation the gardener iinisl he used on this jioinl, 
growth does not take too kindly to contact 

with metal. The object of pegging down is t;Sin''UT HINTS 

to prevent movement of the layer, which 

would be fatal to rooting. Tliese attentions The germination of seed.- l‘or .siiccessfiil 
completed, water tlirongh a rosed can, gcrminalion, heat and moi.sturi'arc ncce.ssary. 
and repeat as often as necessary until the The first stage is Llic uh.sorpLion of moistmT, 
layers are transferred to their permanent which causes the cmhi^-o lo enlarge and the 
quarters, Fig. 87. seed coat or testa to burst. I'crmonls operate 



I'lo. 87 . Laycrbd Carnation Pi.ant, siiowino Soil Mound 
AND Peocijd Down 1-avkrs 

Planting in ■peynmient qiiartcrs.—Khoyit inside theembryo, quickening it into acti\’ily. 
mid-September the layers wll show, by The root emerges lirst, and is followed by 
forming young growth, that they arc rooted, the cotyledons or seed leaves. Gcnevally 
They should then be detached from the speaking, no seed will germinate when (he 
parent by clipping the connecting stem soil temperature falls below 41"'T. 
immediately outside the soil mound. Three — , . 

days later, lift the now rooted plants care- Forlnng the ssefl bed. -I'liinm'.ss is 
fully, with a nice ball of soil attached to essential to cnsiirc cnpilkirity and an cwii 
their roots, and plant them i fl. apart rnoi^tnic condition. When .seed is .sown in 
in the sunny, rich beds which carnations I'^i'd, it is subject lo violent extiemes 

love. On no account sever the layers and f^i'yncss and inoistme, whicli freiiiiently 
transplant simultaneously. Both operations destroy the embryo. Hence llie need for 
impose a check, Obviously it is better that before sowing, 

both should not fall at the same time. Seed compost ingredients.— Tiieloamn.secliii 

Gcneml data—The layering process, as seed composts is taken from the top few inchc.s 
described above for carnations, applies in of a good pasture in a partially decayed cun- 
piinciple to every plant that can be pro- dition. The more fibre there is about it, the 
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better, iis this contiiiii.s l^Dtli luiniiis and 
food, I-ciif mould is decaying forest tree 
leaves, When ])rcj)atiiig the compost, sticks, 
stones, and other alien material should lie 
reniovecl from llu; leaf rnonlcl. Silver or 
river .sand should be useil to ensure porosity. 
Any Idnd of red sand is nnsnilable, on iUToiint 
el its harmful iron coidcnl, 



I'lC., 88, f'lHMINC JIdauo, rOK Fikming 
C oMi^osr IN .Sicia) Vkssi!i.s 


Nursery beds.- -This pliase in the cultiva¬ 
tion of seedlings that are not srrwii in llicir 
perinaneiiL (|Luu'Lers is highly important. It 
induces the formation of abundant fibrous 
roots, without which the subjects concerned 
cannot succeed. 

Cuttings of variegated plants.—Most varie¬ 
gated plants i)r()diice albino or entirely 
white shoots. As these contain no cliloro- 
])liyll or green colouring matter, they should 
not be inserted, for they cannot live. 

Manure in cutting compost.—Farmyard 
manure should not be mixed with cutting 
composts, because on decay it liberates 
acids, wliicli inhibit rooting. An abundance 
of sand should always be used. 

CLASSROOM WORK 

Sun scorch.- Place a .seedling growing in 
a lloweri)ol nndc'r a bell glass or large glaas 
jar, Sj)i inkle the leaves with water, and stand 
the plant in a sunny window. Very .soon 
rusty l)lotchcs will develop beneath tire 
beads of moisture, The sun has acted on 
those lieads like a burning glass, scorching 
the tissues beneath. 

Preparation of deciduous cuttings.— 
Deciduous or leaf--shedding cuttings are 


inserted in autumn at lialf their depth. 
Before insertion, the leaf buds on the bottom 
half of the cutting should be removed care¬ 
fully, with a sharp knife, otherwise they 
will grow into sucker shoots, and make it 
ini|X).ssiblc properly to train the subject 
concerned. 


Inton\odal cutting.—In no instance does 
an iiitcriiodal cutting root as successfully as 


one of the nodal 
type. In most cases 
the former dies, 
Demonstrate both 
types clearly, ex- 
])Iainiiig that the 
cambiinn is more 
active at the joints 
or nodes, hence the 
callas that precedes 
rooting is more 
easily formed. 
Fig. 89. 

Carnation layer.— 
In preparing carna¬ 
tion layers it is 
easy to make the 
fatal mistake oi 
exposing the pith 
when removing the 
leaves. The latter 
clasp tile stem, and 
if they are dragged 
off, only the pith 
is left behind, 
Such layers never 
root. Great care 
must, therefore, be 
taken when strip¬ 
ping the leaves. 
Fig. 90. 

Depth of sowing. 
—Fill four flower 
pots with soil. In 
one sow carrot seeds 
3 in, deep, in others 
sow carrot seeds 
an inch deep. 



I'u'., 89. 

Intf.u-nodal Cutting 



I'ki, 90. Carnation too 
Drastically STiilPRiiD. 
SHOWING Pith. 
iNCORRiiCT Method 
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Water the pots whenever they need it. Note Unclean receptacles. Pine; under a jiiicm- 
that the shallowly sown seed germinates in a scope the .scrapnigs from the insiile ot a dirty 
few days whereas that sown 3 in, deep rots flowerpot. Note that a large niimhor of 
intliesoil. Conduct a similar experiment with organisms appear m the Imld, Witl\ few 
peaSj sowing sin. and 5 in. respectively, exceptions these arc luirinfnl U) plant life. 
Explain that sowing depths are governed by While the inciuoiy of what has been seem is 
thesizeoftheseed, I in. being a good average fresh, iinpro.ss upon the cliikhvii llui need 
for small seeds, 3 in, for larger ones. for sowing in clean vcssolii. 


VIII. PROPAGATION (Gontinued)-BUDDING, 
GRAFTING, ROOT DIVISION 

Budding.—Budding is an operation which (5) chemes ,—^lalialeb for l)iish, Morcllo 
consists of uniting parts of two plants tor standards; (6)/xvicA,--(all types of tree) 
to ensure a better flowering or fruiting Miisslc; (7) types) i\ln.ssle; 

habit, and a longer and more certain life. (8) holly ,—common Juilly; (y) azulca ,— 
Tlic parts concerned are the root, which is Azalea ponlica; (10) r)ii)(UHh')u}i'<)n,— -\{\wtXo- 
known as the stock, and a dormant leaf dciulroii poiuiciini. 

bud, known as the bud, It is essential Slocks must be ])lanU?cl at least twelve 
that the partners siiall be closely related inonllis before liudding, oi‘ they will not 1)0 
botanically, other^visc it is impossible lo sufheicnily e.stal>lishcil to ])rimu>le union, 
secure an effective union between the two. The biul.— i'hh ie])re.senLs lliu variety 

It would, for example, be useless lo try which it is desired to jievpetWAle. A dormant 
budding a rose on to a mock orange, or a leaf bud is removed at a linu! whciii llio sa]) 
plum, on to a sycamore. With few exceptions, is luniiiug freely, and inserted iu the stock, 
the partners should belong to Llic same Union oj atock ami Iniil explained.—\w 

Natural Order. Subjects that arc increased both stock and bud there is LiUei posed 
by budding arc tea, hybrid tea, hybrid between the xyloin and the phloem a luglily 
perpetual, and climbing roses; apple; pear; protoplasmic layer of cells kiu)\\’n as I lie 
plum; cherry; peach; nectarine; holly; catnbiuin. To this layer belongs the funclioii 
azalea; and rhododendron, of uniting IJic two partners. The cambium 

The sfoc/i.—In all cases the stock is care- in one links up with that in the other, 
fully chosen, because it provides the root Afterwards the united layer carries on the 
system, and imparts flowering or fruiting normal functions of cell division. As the bud 

qualities over a long period to the shoots forms the growing point, it is that whicli 

resulting from the bud. The roots of subjects extends, und in its exLeusioii reveals the 
that are budded do not possess these qualities, characteristics of the variety biuhh'd, ’I'lioiigli 
and are, moreover, liable to die suddenly complete union lakes place, aiul tlie two 
from no apparent cause. Suitable stocks partners work togcLlior as one self-eonlained 
for the subjects mentioned above arc:— organism, neither loses its s])cciric cliar- 

(1) mes, the native dog rose, aclcristics. Tire sloclt is always a sLoclc, 

(2) apple, Paradise for bush, crab for the variety always a variety, 

standards; (3) quince for busli, 

seedling pear for standards; (4) pimn,~ The buQilmg oS dwarf roses.—^Now that 

common plum for bush, Mnssle for standards; general principles have been enunciated, 
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tlic piopagiilion of clwiiif roses ^vill be 
described fully to make clear the practical 
side of the ojicration. Mid-Jnly i.s Llic best 
period, because at I hat season the sap is 
ninninfe’- so fjccJy IJial complete nuioji is 
only a matter of a few hours. 

The prcpni’ofion of (he atock. —^"J'Jic sbidc 
is, of course, iu full growth, ami must not 
at this stage, be i)iuiie(I l)eyoii(l what is 
necessary for the iiiserlioii of tlic The 
more leaves there are, the. more energetic 
is the sap flow, With a sliarp knife^ jme- 
fcrably a budding Iniifc, make a T-shaped 
incision in the most vigorous stem at the 


bud. Pass it upwards behind the bnd, and 
bring it out d in, above. The skin that comes 
away with the bud is known as the shield. 
If it docs not come away cleanly, trim it. 
Tuiii tile bad over, and if any pitli is visible, 
remove it most carefully, as this would 
prove an insurpassablc obstacle to union. 
Occasionally the actual bud is left behind, 
and only a skin envelope removed. When this 
is so, llie place where the bud should be is 
empty, and another must be taken, 

The insertion of the hud .—Speed is vital 
in this part of the operation. The cambial 
layer is ultra delicate, and if exposed to 



l'*ICS. 91 TO 9.J. Graftihg 

From left In riRlil llir dlagniinsslunr:—• 

A (Iw.-irl rosn slrck sliowItiK T-sliapcd Incision. 

A (Iw.irl rosn stuck w’ilh sMn round the Incision puslicil Lack ready for tlic iiisci lion □( Lhc bud. 
'I'lic bull InscrU'd In tlip T-sbaped Incision. 

'iliQ T-sIsaped incision and the inserted bud arc bound wilb ralTia. 


ground level. The vertical stroke of the 
T should be I,I in. long. The cross stroke 
should pass half way round the stem. When 
making Lhc cut do not pierce the pith, only 
the outer skill, which :iftcrwaids should be 
loosened and jwcs.'^cd gently back. Figs. 91, 
92, 93 and 94. 

Taking the bud .—Tlic best dormant leaf 
buds occur in Lhc leaf joints of half ripened 
shoots of the current year. They can be 
seen very clearly. To remove them, first 
cut off tlie attendant leaf to within I in. of 
the base of the leaf stalk. Now pass the 
knife blade through the skin J in. below the 


the air for more than a very short time, 
will perisli. Then, of course, the chances 
of union ai'e wiped out. At tlie beginning, 
when the hand is not very supple and 
skilful, it is a good plan to keep the buds 
frcsli by dropping them into a saucer of 
water. Handle each bud carefully with the 
forefinger and tluimb of the right hand, and 
work the shield behind the previously raised 
skin. Make sure that the bad is right side 
up, otherwise the resulting shoot will grow 
down-hill for a time, and must, if it is to 
he of any use, turn a somersault. If it does 
not brcfdc its hack in doing so, the rose tree 
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will be deformed. After insertion, wrap the when cleaning off the supcj fluons parts of 
T-s]iapcd incision fairly tightly with a single the stock. 

layer of moist raffia, leaving the bud exposed. ^ . ,, 

In forty-eight hours it will be possible to Graitmg.-Grafting is a very oM mt. 

tell whether union has been effected. If The object of the opnation is precisely 
it has, the bud will still be fresh and green similar to that of Iniddmg -lo iiinUi a 
and no fears need be entertained on its superior root sUick with a variety of fruit 
behalf If it is black and withered, insert or flower to give it longer life and greater 
another bud at the opposite side of the stem. Iruithig or nowei iiig qnalities, With the 
or in another stem of the same slock. exception of loses. wliieli are not grafted, 

Latey Beyond swelling a little, all the .subjects which are Inidded may lie 

the bud will make no further progress until grafted also, and the same slocks are used, 
autumn or the following spring, when it The stock in tliLs case is, liowcver. united 



Flos. (j5 to 100. Wmv ani> 'I'onouu GuaI'Tino 

From left to rieht Ibo ditiRrams show 
rUil &lagc in Utc peepatMion o( slock. 

Virsl stoec in tl>c preparation o( tlio erafi. 

Second singe In Ihc preparation ol the slock. 

Second siege la Ihc pceparaiinn o( Ihc ijrall. 

The slock and graft nnlircl. 

The slock Bnil grafl buand. 



will grow out into a well-defined shoot. If 
the growth occurs in autumn, it will be very 
succulent, and should be protected by 
wrapping a liay band round it during very 
severe weather. At the end of March, when 
the new season’s growth starts, cut off 
every part of the stock except that which 
lies beneath the shoot, Then the variety is 
in full possession of the field. During the 
first year it is known as a maiden rose. 
Afterwards it becomes a fully fledged rose 
bush. Usually the raffia ligature bursts as 
the stem swells. If it doesn't, remove it 


with a shoot instead of a bud, Tim shoot is 
known as tlic graft or scion. 

The hesl period for sup must 

be flowing freely, but it is not luK-isubh; to 
graft when the scion is in full loaf. The rule of 
transpiration Ihrougli tlm leaves would greully 
reduce the chances of niiioii. Late Mui eli or 
early ApriUs the best time, bcciuisc the sap is 
then very active, and the leaf buds, lliongh 
ready for bursting, arc still within their .scale.s. 

The grafting of a bush apple.—The bush 
apple is taken as the type because the stock 
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and scion unite fairly easily, and the fruit 
is grown in. most school gardens. Remove 
the graft from the tree of the variety it is 
desired to loropagatc three or four months 
before the operation, and bury it in moist 
soil in a shady situation to make sure that 
the sap is not quite as active as in the stock. 
When there is this slight difference, union 
is luore certain. The ideal graft is a g to 
12 in. long, one year old shoot, approximately 
equal in diameter to that of the stock. 

The -prepayation of the Uock .—Immediately 
lieforp grafting, ent down the stock to within 
b to g in, of the ground level. If there is 
more than one stem, choose the best, and cut 
oft the others, to eliminate competition. 
There are various methods of grafting, 
rvhich will now be described separately. 

Whip and longue .—Make an upward, 
.sioping cut al)out i in, long at the top of the 
stock, and in the middle of the slope make a 
^in, deep, wedge-shaped incision, known as 


the tongue. At the base of the graft make 
two corresponding cuts, so that stock and gr aft 
can be spliced and held together by fitting the 
tongues into each other. Figs. 95 to 100. 

Splice ,—Make an upward, i in, long sloping 
cut at the top of the stock. At the base of 
the graft malce a similar cut, and fit the 
two together. This is not quite as good as 
the whip and tongue method, because 
obviously there is a risk of the graft slipping, 
making union impossible. Figs. loi, 102,103. 

Saddle ,—^Thc term suggests the method. 
The top of the stock is cut to the shape of 
an inverted V, An inverted V-shaped cut is 
also made into the base of the scion. The 
latter is fitted into the former, Figs, 104, 
105 and 106. 

Somerset saddle .—The only difference 
between saddle and Somerset saddle grafting 
is tliafc a little flange is left at the base of 
the graft cut, as an additional safeguard 
against slipping, Figs, 107, 108 and 109, 




I'KIS, 101 , IC 2 AND lOJ, 
Si'I.lCIv GfiAFTINO 

'I'liu top lell-liaiul UhistiaUnn 
,^lio«’6 the slock prcparctl for the (-rati. 

The lop riRlil-hand tlinsviiiR iltiiv- 
l rales ilio b'ca/t prcparctl for the slock. 

1 ho lower drawing slinws the slock 
aiul Ihc graft iiiiilod, 



Flos laj, 105 AND 106. 
Saddle Grafting 

'ITus Vop lell-hand drawing t.ko'm 
(lie preparalion of the slock. 

The lop rigbl-haiid drawing shots's 
the preparalion of ilie graft. 

Tlie lower drawing shows llio slock 



l-'lCS. 107, 108 ANU lOCj. 
Somerset Saddle Grafting 

Theldplctl-UatifUUawiug illustrates 
the prepamtion of Ihu stock, 

The top righl-liancl illiislralinii 
shows the picpiiration of Llie graft. 

The lower drawing shows the stock 
and the grail vftilcd. 
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Binding graft and siocA.—Immediately 
after fitting graft and stock, bind the two 
fairly tightly with moist raffia, covering the 
cut parts, Follow by covering the raffia 
with J in, layer of grafting wax, to ensure 
stability, and keep out air, wbidr is fatal 
to union, 

Lai&Y treatment .—Two or three months 
after grafting, remove the wax and the raffia. 
Stock and graft are then united, and the 
tree is a maiden tree, to be sliaped by 


pruning. 

Regrafting.— 
Sometimes orchard 
trees become useless 
on account of severe 
pest attack or 
pruning neglect. 
Such trees can be 
rejuvenated by rc- 
grafting, which is 
also a good method 
of replacing useless 
varieties with modern 
ones, The apple is 
taken as the type 
for illustrating this 
method. 

Heading hack the 
tree .—In December, 
shorten each main 
branch to within 
15 in. of the trunk. 
Treat the cut surface 
with white lead 
paint to prevent the 
entrance of disease 
spores. Immediately 
before regrafting in 
late March or early 
April, shorten, each 
cut back branch a 
further 3 in., to 
ensure working the 
grafts into perfectly 
fresh wood. The 
grafts themselves 
should be retarded a 



Figs, iio, hi and iia. 

GRAI!TING 

The Lop (Ilaginni shows an 
ol(] apple lice headed ba^ for 
rcffratling. 

The next plc(acc shavfs how 
lo prepare a hranch for rc- 
gra/ting. 

The boCLom picture shows 
grads Cited Into Ibe wcclee>U^ 
IsicIsioDs. 


little, a-s advised in cDunection with the graft¬ 
ing of young stock.s, I'ig.s, no, in and 112, 

Iloiv (0 regraft .-—In nH)st bnmchc.s of old 
trees it is possiliic to work Unee grafts, 
which should be jdaced equidistant. With 
a mallet and a sharp knife or small axe, 
cut out at the edge of the branch wedge- 
shaped spaces 2 in. dee[). Aflrn' iniilcing 2 in, 
long tapering cut.s at the base f)f llie grafl.s, 
work one into each incision, aiul cover liie 
cut part with grafting wax. Very .soon the 
young tree will be formed on the .stinnp of 
the old one. 

Porciipino regrafting.—^Tliis is a compara¬ 
tively new method which reduces tlic w'iiiLing 
time between regrafting and fruiL-l^eariiig. 
The branches of the old tree ai’C not cut liiird 
back, but the twig.s merely are remo\'cd. 
Tlicn into the frameworlc of (lin tree are 
worked into wcdge-.sliapud jjieco.s a largo 



Tig, 113. 
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number of grafts, WIkmi the process is 
finished the grafts look very imirli like 
the spines of a p()rcii])ine aiisiiig from 
the branches, hence the name. Though Llie 
method isstill ill its infancy in this country, the 
reports coucevning it arc favourable, Fig, 113, 

Root grafting.—A limited number of plants 
such as tree paconies, hollyhocks, and clema¬ 
tises, are propagated by root grafting, the 
reasons being that when they arc increased 
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by any of the methods described above, 
there is danger of canker attacking the point 
of union between the graft and the stoclc. 
Any variety of the garden clematis may be 
taken as the type. Secure as the stock a 
specimen of our native Traveller’s Joy, 
Clematis vitalba. Cut off the stems where 
they arise on the roots, In one of the latter 
make a wedge-shaped incision, working into 
it a Gin, long clematis shoot in full leaf. 
Cover carefully with soil, and water as 
needed. Late April is an excellent period for 
this operation. No binding of any kind should 
be used, and though nurserymen usually graft 
their clematises in flowerpots in a cold frame, 
the process is quite successful out of doors. 

Root division.—This method of propaga¬ 
tion is practised with perennial vegetables 
such as globe artichokes, rhubarb, mint, 
sage, thyme, and balm, and perennial 
flowering plants like Michaclnins daisies, 
phloxc.s, liclcniums, sunflowers, gcums, cam¬ 
panulas, etc. The advnntagc.s arc three-fold. 
Division is quicker than seed raising. It 
oiLsurcs truenoss to type, and rejuvenates 
slock that oLlicnviso would detcriomte to 
the point of exhaustion. 

The best lime lo divide ,—Undoubtedly 
this Is when the .subject concerned is dormant, 
namely, between the beginning of November 
and the end of 'March. There is much to 
be said in favour of November, because the 
soil, though cooling, is still warm enough 
to ensure rapid re-establishment, 

IIow to divide .—Lift tlic plant carefully 
with a foiir-tined fork. Shake the soil from 
its roots, Pull it into two sections of equal 
size if there i.s no rc.sisLancc as in the case of 
a Miciiaelinas daisy. Cut it with a sharp 
knife it there is, as in that of the globe 
artichoke. Replant as quickly as possible, 
covering the crowns or root tops with an 
inch of hncly pulverised soil. 

USEFUL HINTS 

Bud a standard rose.—An opportunity 
should be taken to bud a standard rose at 


the top of a 3 ft. tall briar dug from the 
hedges, or a rugosa stock obtained from a 
nimscry. The method is exactly the same, 
but instead of working one bud into the 
stock, three are worked at equal distances 
round it. 

Moist soil,—It i.s better lo bad when the 
soil is moist, because tlic sap flow is then at 
its maximum. If showery weather is not 
opportune, water the stocks thoroughly the 
day before budding. 

Too tight ligatures.—While the ralTia liga¬ 
ture used to secure the bud must be reason¬ 
ably tight, it is possible to get it so tight 
as to cause constriction of the stem. Make 
frequent examinations, and if it is observed 
that there is a stem bulge above or below the 
ligature, release the latter. 

IiioompatibiUty in grafting.—To impress 
on the minds of the children that only closely 
related botanical species can be grafted, try 
working a graft of sycamore on to a rose 
or a Paradise apple stock. The graft will 
very soon wither. 

Cracking of grafting wax.—Sometimes, 
especially if very dry weather follows graft¬ 
ing, the wax plug will crack. If it does, it 
must be removed promptly, and another 
ping fitted on, otherwise air will reach the 
cut parts, dry up the cambium, and ruin 
all prospects of union. 

Dividing herbaceous plants.—It very often 
happens that there are far more divisions 
than can be accommodated in the garden. 
"When this is so, replant only the outer 
porLiuiis of the old specimens. They are the 
youngest, and therefore the most vigorous. 

Planting holes.—When resetting divided 
plants, make the holes wide enough to 
receive the spread-out roots comfortably. 
When the roots are squeezed into a too 
small hole, they are unable to form the new 
fibres on which re-establishment depends. 
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CLASSROOM WORK 

Experimental budding.—Secure wild rose 
shoots and buds, or even garden rose slioots 
and buds, and let the children try their 
hand on this material before attempting to 
work buds in the garden. Every point 
connected with the formation of the T-shaped 
incision and the handling of the buds can 
then be explained. 

Examine rose bud.—^Bring a domant rose 
leaf bud into the classroom, talcen with a 
little pith behind it. Gather the children 
roimd, remove the pith, then tease out the 
I)iid, and show them the empty shell of skin. 
Make the iiecessary deductions wlien so 
doing. 

The stock after budding.—The top of tlie 
.stock is not cut back immediately after 
budding, because it encourages a vigorous 
flow oi sap past the bud. In the absence of 
this, the probabilities of union arc very 
remote, 

Seedling apples.—The apple has a long 
and involved parentage. When seed is sown, 
the seedlings almost invariably revert to 
an old and inferior type. Now and again 
a seedling represents a great leap forward, 
but the issue is too uncertain to make seed 
sowing an accepted method of apple propa¬ 
gation. hence grafting. 

Experimental grafting.—Secure forest tree 
twigs of varying girtli. Demonstrate the 
different methods of grafting. Also show 
that it is impossible to graft a twig of small 
diameter on to a stock of large diameter. 

Grafting wax.—Make grafting wax from 
the following formula:—7 parts Burgundy 
pitch, 7 parts black pitch, 3 parts yellow 
wax, 3 parts tallow. The parts arc by 
weight, Boil in an old saucepan, and stir 
well. Before use, warm the wax slightly. 

Purity of stocks.—The selection of stocks 
for roses and fruit trees has been brought 
to a fine art, It is most unwise to take 
risks in this connection. Young stocks of 


the appropriate kinds shovdd be purchased 
from a reliable source and grown on in the 
school garden. Unless appropriate slocks 
arc used, the best variety of rose or fiiiil 
may be a complete failure. 

The exclusion of au' from buds niul grafts. 
When budding or grafting, extremely deliciite 
tissues are cx^wseil. Air lunst bo. excluded 
from them, or there in not the himt possi¬ 
bility of successful union, This important 
point must not be left to exjdanation or 
imagination. It should Im demonstrated, 
Plant two rose stocks and two apple .stocks 
separately in bin. pots. Burl ll\c former 
and graft the latter. Completely enclose 
the budding point of one rose with moist 
raflia, and the grafting point of one apjjle 
with grafting wax. When applying raflia 
to the other rose, and wax to the other 
apple, leave an opening wide ciiougli for 
air to enter. Watch the lesulL. Where 
complete protection is given, imioii will be 
successful. Where it is not, the l)iid will 
witlier, and the graft dry ii]), 

Tlie development of suckers.- -ICxplain that 
though all top growth is removed Ijcfoi'e 
grafting, and some time after hndrling, the 
stock does not necessarily remain inactive. 
It may, and often docs, develop shoots from 
the roots, or below the budding or grafting 
point. These arc known as suckers. They 
arc robber growths which Icill the variety 
that was budded or grafted. Bring into Uh* 
classroom a rose tree or a .mnall fruit 
developing suckers. Point out clearly that 
these growths arc not of the variety, and 
that they rausl be removed at Llieir poinl 
of origin. Let the cliildreii draw llio .siirkfis 
and the root from which tluiy arise, to press 
home tlic explanation. 

The bleeding of divided horbaceous plants.- 
Some herbaceous plants, such as coinpanulas, 
oriental and Iceland poppies, gypaopliilas, 
and staticc, bleed profusely on being divided. 
Arrest the flow of sap by ruljbing the cut 
parts with, freshly slaked lime, or the plants 
concerned may be gravely weakened. 
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IX. INSECT PESTS 



fi>’ coMH«?y of Siilfnii S- Sons, Uti. 

Gorki p. AS 


The structure o£ an insect.—Insect jacsts 
iu'c responsible for an enormous amount of 
(laniaf,^ in the j;ardcn, It is c-ssentifil to 
know soincTliinff of llieir life history, in orflcr 
to understand inclhods of control. 'I'hc body 
of an insect is clivi.sibic into three paii.s— 
licad, thorax, and abdomen. A perfect 
insect has six legs. 'I'lic two eyc.s are com¬ 
pound, each eye being made up of the union 
of a large nurnber of hexagonal facets or 
simple eyes. The mouth parts are con¬ 
structed for biting or .sucking. Respiration 
is conducted by means of a network of 


tubes, the entrances to which, known as 
spiracles, are found in the sides of the body, 

77 ie life cycle ,—The full life cycle consist.s 
of four stages—egg, larva or caterpillar, 
chrysalis or pupa, and perfect insect or 
imago. This is known a.s complete meta¬ 
morphosis. Some insects, notably aphides 
or green flics, do not pass through all the 
stages. Perfect insects may be hatched from 
eggs, or may be born alive, The metamor¬ 
phosis here is said to be incomplete. 

Classification .—For liorticiiltural purposc.s 
iusecls may be divided into three classes— 
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biters, suckers, and internal feeders. The 
terms suggest the reasons for this classifica¬ 
tion, Biting insects inflict damage in the 
larval stage, Their larvae consume leaves or 
portions of leaves. The cabbage white 
butterfly, which mutilates vegetables m the 
cabbage family, is an example. 

Slicking insects are provided with a tongue 
or proboscis, with which they pierce plant 
tissues, extracting sap from them. Green 
flies and thrips are examples. 

Internal feeders burrow their way into 
plant tissues and devour them. The onion 
fly is an example. 

Biting insectg.—It is proposed to give the 
full life history of tlic Large White Cabbage 
ButterflVs Picris Irassicae, to show liow the 
whole question of insect pe.sts should be 
tackled, Fig, 114. V/hen the details of the 
life history arc known, the student realises 
aUvhich point he should deliver his attack. 



F:g. 114. The Lahge White Cabbage Butter¬ 
fly With Larva and Pupa 


Description of hutlerfly .—^Wing stretch 
2| in., wings white, except the base, the 
apex, a mark on the margin of the fore and 
hind wings, which are black. 

Description of larva .—Greenish yellow, 
sprinkled with black spots, with a yellow 
line running down the back, and one on 
each side above the feet. The head is blade. 


There arc .sixteen "feet.” I.englh (jf larva 
li in. 

Description of Angular, marked 

by yellow and black spots, I-ciigth J in. 

Life history. —In spiing the fenialo lays 
dusters of eggs on tlvc niulc.r side of tlve 
lcavc.s,of ineinhcrs of the cribhagc family, 
and Ollier plants such as wallfloweis and 
iiaslurtimns. In a fortnight the lari-ae 
appear, and at once begin to feed on the 
leaves, riddling them into holes. The feeding 
period is appioxiniatcly one month, when 
the larvae retire to a wall or fence to 
pupate. 

Second hrood. —Pupation lasts until inid- 
July, when the second brood of jicrfcct 
insects appears, and the life liistory is 
repeated. Pupnlion agiiin takes place in 
late September, llio pupae attaclung llicin- 
sclvcs to walls, fences, and trees lor the 
winter. 

Control measures. —Destroy eggs, pupae, 
and perfect insects as far as possible. For 
tlic latter purpose, a small net is very useful. 
Hand picking the laivao nniy be practised 
wlicn the infestation is ]ioL serious, and tlic 
number of plants few. Complete immunity 
can be secured by spraying host plants 
fortnightly from mid-May until early Sep¬ 
tember with a solution prepared by dis.solving 
I oz. of table salt in a gallon of water, The 
salt film thus deposited on the leaves dclcr.s 
egg-laying, and should the salt wash off 
between the spraying.s, destroy.^ the larvae 
when the next application is given. 

Small zehilG cabi)a‘^e butterfly and grent- 
•beined white butterfly. —The life history and 
control mca.sures arc similar lo the above, 

Tlie cabbage motli.- The larvae feed 
amongst the leaves from June lo Sejiteniber, 
Spraying fortnightly with lime water {2 ozs, 
of lime in a gallon of water) prevents attack, 
Hand picking and destruction of motlis and 
pupae arc helpful. 

Turnip sawily.— This insect slits turnip and 
swede leaves and lays eggs in them. The small 
black lai'vae feeding in gi'cat numbers devour 
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[lieproilnctil jrom" i‘€m oj OrmmeiUiil Garden-PlAuls" by pemii!i\on of the CiHinlUr of IJ.M.SlationcryOJ^cg, 


Pio, 115, Winter ^^0TIIs 

Ai ^Vinter NIolli, male (mnniiillccl). 

11. Wlntri Molli, fomalp Imagriric'dli 
Cl MoUlcil Umber Moth, cnaTr (mnciilllpd)i 
IX MoLtlccl Umbac MoMi, fpinnie (ina^niricd}. 

nil but the veins. Is controlled by lightly 
brushing infested plaiUs, when the larvae 
fall to the ground and pcri.sli. Dress infested 
crop with nitrate of soda at i oz. per yard 
run of drill, to accelerate growth, and help 
the plants quickly through the vulnerable 
phase. 

Winter moth.—A .serious pest of the 
ap])le (Fig. 115), it ]ay,s t’gg.s in the brandies 
from October to March, h'he larvae feed 
on young fruit, leave.s, and even blossoms, 
twisting Llieni together in a hopeless mess, 

Can be cniUrollcd by applying gveasc-biuuls 
to the trees in late September, Fig. 116. 

The egg-laying females arc wingless, conse¬ 
quently must crawl up the trunks to lay 
eggs. In doing so they arc caught in the 
grease, and perish. In the absence of grease¬ 
banding a larval attack can be destroyed 


by spraying promptly with lead arsenate 
\va.sli. There are several species of winter 
moths having a similar life history, and to 
which similar control measures apply. Occa¬ 
sionally pears, plums, cherries, and small 


fruit are at lacked, 
hoi the apple is the 
worst snfiorcr. 

Small ermine 
moth.—Attacks 
many kinds of fruit 
trees and flowers, 
I'ig.Tiy, Numerous 
eggs ai'c laid on the 
leaves in May, The 
lar\'ae, on hatching 
out, spin a web, and 
feed in colonies 
beneath it. Hand 



Fig. 1 16. GiiEASE- 
Banded Apple Thee 





1. SioAll UrmCnc Molh. 

2. Bgff Mass, 

3. CalcrpIMar, 

4. Cocoons, 

3, Apple sbool wllli Web. 
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picking or spraying ^vith paraffin emulsion, 
is remedial. 

Green capsid bug.—This pest attacks both 
herbaceous plants and fruit trees. Fig. 
ii8, It thrives on cultivated trees, shrubs, 
herbaceous plants of many kinds, annuals, 
and weeds of all kinds. The adult insect 
is bright green in colour and is covered 
with dusky hairs, The eggs are laid in the 
shoots of fruit trees and on rose trees. They 
hatch in spring «and the larvae feed on the 
leaves of such plants as the apple, currant, 
gooseberry, etc, Often when they arc half 
grown they crawl away to live on various 
herbaceous plants. "When the adult bug is 
formed it flics away to other plants, particii' 
larly succulent herbaceous plants and weeds, 
and there it lays its eggs. This second 
generation hatches and feeds on tlie plants 
on which it was laid, returning to woody 
plants when full grown and laying eggs 
which are inserted in the shoots. 

There arc a number of special washes on 
the market designed for the killing of the 


eggs of tke capsid bug, and fairly satisfactory 
resnlls will be obtained if the fruit trees are 
sprayed duidng the dormant season in order 
to destroy the eggs in the shoots. All the 
shoots, branches £uid stems must be forcibly 
sprayed and covered with the wash, It is 
possible, also, to destroy the young bugs 
on fruit trees by using a nicotine soap wash 
and nicotine or derris dusts. The wash 
should be applied fairly soon after the leaves 
show signs of the presence of the pest. The 
larvae of the second generation on the her¬ 
baceous plants may be killed by means of a 
nicotine or derris wash or dust. Tlie insects 
can then be shaken off the plants into a 
basin placed beneath the afflicted shoots. 
Weeds, which often harbour many of the,se 
bugs, should be destroyed during July when 
the insects are feeding on them. All the weeds 
on fruit plantations or in shrubberies should 
be dug into the ground; those in flower 
lx)iders should be pulled out and destroyed, 

The lackey moth.—This pest attacks trees 
of all kinds, including forest trees, fruit 
trees, ornamental shrubs and roses and 
hawthorns, Fig. 119, It is particularly 
troublesome in tlie southern part of the 
coxintry. The Tnoths can be seen flying about 
towards the end of July, and sometimes they 
may be found as late in the year a.s Septem¬ 
ber. Tliey fly at night, and the male moths 
cluster round street lamps or enter lighted 
rooms, being attracted by the light. The 
females lay bands of eggs round 
the shoots of plants, each band 
consisting of about one hundred 
to two liunclrcd eggs. These 
bands arc quite conspicuous. 
The eggs hatch towards the end 
of April and small, hairy larvae, 
dark in colour appear. These 
soon become bright coloured and 
live on the shoots where they 
form "nests” of web. They 
are e.xtremely destructive, often 
completely defoliating the plant, 
leaving only bare shoots 
covered by a huge silken web. 




\Riproducul from ” Pesis of Ornamenlal Gardoti-PUnls ” 
by fermission of the CoiilrolUr of ll.il, Slalioniry Office. 

Fiu. 118, Grken Capsid Bug 
Acliilt (mud) magnifircl] Larva (much magnified). 

K—VOL. IV-S 



[Re/irtK^uctd/raiH" i^cjls o/0riiiiiiiMi(nCGiir(fcii-Piaii(«''Ay j>enii<ssiaKo/iiis Coiilroner<i//(iA/i .Slnlioiury OSirt, 

Fig. 119 , La-ckey Moth 

1 . [legs on twig. 

а, Web on apple branch, showing caterpillars anJ cast skins. 

-3. Pull-gcoyrn catcepUiaT. 

4 , Cocoon. 

5. Chrysalis. 

б, Male Lachey Moth. 
j, PeTcalo Laohey filoib. 
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Pupation occurs during June on tl\c trunk of 
a tree, between leaves and shoots, on fences 
or among grass or any other foliage. 

The pesL can be controlled by pruning off 
all shoots bearing the egg bands and destroy¬ 
ing them. The "nests" of larvae may be 
cut out and also destroyed, care being taken 
that none of the caterpillars escapes. The 
larvae are easily killed by spraying the 
leaves sliglitly with an arsenical wash. 

Leaf-cutting hee.—This insect cuts portions 
out of the leaves of many plants, especially 
roses, for nest making. Light dusting with 
tobacco powder is a safeguard. There is no 
need for this treatment unless il is evident 
that the insect is present, 

Pea weevil, —This insect attacks culinary 
and sweet peas, eating semicircular portions 
out of the leaf margins. It is a night feeder, 
hiding in the soil during the day. An excel¬ 
lent remedy is light dusting with freslily- 
slakcd lime, while if the soil near infested 
plants is pressed firmly, the insects will 
perish ill it. 

Sucking insects.—The broad bean aphis.— 
This also attacks the runner and French 
beans. It passes winter in the egg stage on 
the spindle tree, Ettonymus europaeus; feeds 
on this species from early April until the 
end of June, when infestation occurs in the 
growing points of broad beans. Multiplica¬ 
tion is very rapid indeed; immediately an 
attack is observed, nip out and bum the 
growing points if the broad beans have 
finished blooming. If they have not, destroy 
the pest by spraying with soft soap solution 
(4 oz. in a gallon of water). Spray with clear 
water next day to remove the soap sediment. 
Spraying with this solution is effective wlicn, 
after leaving broad beans, the pest passes 
to runner and French varieties, Fig. 120. 

Green aphides or green flies.—Tliere are 
several hundreds of these feeding, according 
to the species, on practically every plant in 
the garden. On subjects of succulent growth 


such as green vegetables, roses, and her¬ 
baceous plants, spraying with soft soap 
solution is effective. Nicotine insecticide 
may be used on flowers, but for obvious 
reasons, not on vegetables. As a safeguard 
against green fly attack, all kinds of fruit 
trees should, between early December and 
mid-Jfiuiiary, be sprayed with a tar-oil wash 
to destroy the eggs, which at this period 
have been deposited in tlie branches. On 
account of the concentration of tar-oil 
washes, they must be used when the sap is 
dormant. When fruit trees are attacked by 



Fig. 120. The Be\n Aputs on Black Fly 

1. iBifestcdbcanplnnb. 

2. Male enlarged. 

3. NalutaUizcol mile (romllp to tlpolwinss. 

4. Fcmnlo (winglcs») enlarged, 

green flies during the growing season, spray¬ 
ing with nicotine insecticide is the remedy. 

Thiips,—^There arc many species, and 
many host plants, sweet peas, roses, and 
onions are serious sufferers. These insects 
are about in, long, and black or yellow 
in colour. They drain the sap to such au 
extent that the leaves become quite pallid. 
Vigorous spraying witli clear water or denis 
solution will exterminate them, 

Leaf-rolling sawfly.—A pest peculiar to 
the rose, Fig. 121. The larvae curl the leaves 
and feed inside them. Hand picking is the 
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[Photo P, C. Brown. BcProdiieed from ” Pesis oJOriianmilnl Ciarilei‘-I'lii>‘l!i" 
by ^rmistioU of the ContnUtr of U.M. i- Oflirr. 

Fio. I2I. li^^KCT 01 ? Rose Lbaf-Roi-mno Sawit.y 


only remedy, as no spray can reach the 
pest in its protected position. 

Froth fly.—Infests a wide variety of plants, 
feeding beneath a blob of spittle excreted 
by itself. Sometimes called the frog-hopper. 
Blowing the spittle, and spraying with 
nicotine insecticide are remedial. 

Cabbage ajhis.—A blne-grcen, mealy, wing¬ 
less insect that feeds in colonics on the under 


surface of the Icave.s of nienibi'is of the 
cabbage family. Effective coiiLrnl ineasuics 
arc, to dust witli, derris powder or spray with 
soft soap solution. 

Wliite fly.—In warm .summcis causes 
great destruction among celery, beetroot, 
members of the cabbage family, roses and swee t 
peas. A sure remedy i.s to spray three times, 
at intervals of three days, with derris wash. 
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[li^ltreiliieed from " Pisls aj Qrixammla] GartUa-Plands “ by 

penuisiieu of Ihe Coiilrollero/ IlM. SMfontiy OJpct. 

Fig. 123. Rose Lea? Hoppur 
Adiill (iiuich mlgniricdli Lan'ii {much magniricd). 

Rose leaf hopper.—This insect attacks 
roses during the months of May, June and 
July, Fig, 122. Pale, mottled areas appear 
on the rose leaves and, when the weathci* is 
dry, the sucking of the many larvae on the 
undersides of the leaves causes them to fall 
prematurely. The adults are pale yellow iii 
colour and when the rose bush is disturbed 
they take flying leaps into the air. They lay 
theiv eggs underneath the skin of the leaf 
any number up to four being placed close 
together. The larvae, which 
are pale yellow in colour, 
suck the juices of the leaf 
causing a series of patches 
to appear. During mid¬ 
summer the insect may be 
found on the leaves in all 
stages of its development, 
including the dry, greyish 
casL-skin.s which can easily 
be mistaken for the insccls 
tlicmsclvcs. In August and 
Septeiiibcr a second brood 
appears, During the winter 
the pest lives in the larval 
stage and also in the adult 
stage although to a lesser 
degree. Both bush roses 
and climbing roses are 
attacked. 


As soon as the larvae are observed 'on the 
foliage in spring, the plants should be 
forcibly sprayed with a nicotine soap wash. 
It is most important to spray on the under¬ 
sides of the leaves where the insect live-s in 
all its stages. After the foliage has been 
sprayed, the ground beneath the infested 
bushes should also be sprayed in order to 
kill the insects which fall to tlie ground 
during the spraying of the leaves. 

Internal feeders.—The onion fly.—This 
Hu. long, two-winged lly attacks the onion 
extensively, and on rare occasions the leek 
and tlifi shallot. Lays eggs in early summer 
on the neck of onion bulbs. The larvae 
hatch in seven days. They bore into the 
bulbs, form galleries, and before pupating 
in a fortnight, reduce the bulbs to pulp. 
Pupation may take place in the bulb or in 
the soil. It lasts seven days, when egg-laying 
images appear. There may be three genera¬ 
tions in one season. No remedy is known, 
but an attack can be prevented by spraying 
with paraffin emulsion fortnightly from the 
end of May to early September, Fig. 123. 

The carrot fly.—A pest peculiar to the 
carrot, Fig. 124. Feeds in the roots, No 



Fig. 133. This Onion I't-y 


a. &IaggDt enlarged and naUiral size, 
fr. Pupa cnlaigcA auU nalural 

f. Fly enlarged: the crosscrl lines show Uin naLiiral size. 
1^. Young plant attacked liy niaggou. 
e. Maggot eating a bulb. 
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Fis. 124. The Carrot Fly 

n. Maggot enlarged nnd iiaturat alzc. 

b. Pupa enlarged stkI natural sire. 

c. Ply enlarged nnd nnlural size. 

li. Carrot rool inlcsLcd by maggots. 

remedy is known, bbit an'outbreak can be 
prevented by spraying with carbolic sheep 
clip solution oz. in a gallon of water) al 
ten clay intervals from the end of May until 
early September, 


mari‘o\\^, ciirnutions, and in cases of heavy 
infestation, any kind of sirccadent root, Is 
easily destroyed by stirring in a 2 oz. jier 
square yard drossiiif,' of equal parts whizzed 
napllialenc and freshly slaked lime. Avoid 
contact with the leave.s when making the 
application. Kecj> down tussocks of uvass 
on the patlus and in odd comers. These 
arc favourite cf(g-layiiifi sLations. 



]'!(!. 126. Tin: Click Hivicri.i: 


а. Wirrwiiriii. 

б . Click licfillr, Tifilni,il ^Irc. 
c. Click hccUc. enlarged, 


The cabbage root fly—The larvae of this 
fly feed in the main roots, and at the base of 
the main stem of members of the cabbage 
family, Tig. 125, Prevention is belter than 
cure. It is effected by snrrouncling each 
main stem at planting time with a tarred 
felt disc, which interposes an obstacle to 
egg-laying. Grubs feeding in the j^Lants 
can be destroyed by watering each witli 
commercial corrosive sublimate solution {i 
oz. in ten gallons of water). One pint per 
plant is a suitable dose. 

The witewoim.—This is the yellow hard- 
cased larva of the Click Beetle, Fig. 126. 
Feeds longer than any other British pest— 
three to five years. Attacks potatoes, 
asparagus, sweet peas, tomatoes, vegetable 



Fig. 125. Cabbage Root Fly 

«, L«eless inaggoL enlarged nnd natural sire, 
0. Pupa enlarged and nalacal size. 
e. Fly enlarged and natural size. 


Gall weevil—Thw insect rausc.s small 
round swellings on the roots of turnips niul 
members of the cabbage family, Fig. 127, 
The Imva feeds m¥>idt tiie swelling. Cwf. oh 
the swellings when ])lnnting greens, and 
burn them. Dres.s infested groniul witli 
freshly slaked lime (5 oz. jicr .square yaiil) 
as soon as the crop is lifted. No useful 
action can be taken while it is in the gvmmd. 



1^10. 127. CAiinAriM (mu.i. tVici;vit. 

«. OrviU cnlatfifd nud natural sire. 

6. Side view o( iimlc ciil.argi'd nnd iinliiriil sire. 

c. UacU view of luetic ciiUirgi d, 

Fea moth.—riiis in.sect jiicrce.s the j)ods 
with its egg-laying apparutu.s, dcpo.sitiiig 
eggs inside. The larvae attack tlic sccd.s. 
Dusting with tobacco powder is a .safeguard. 

Cc^liiv moth.—An apple pest, The eggs 
are laid on the fruit. The larvae bore a 
passage to the core, where they eat the seeds. 
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Grease-banding, as suggested for winter 
moth, traps the larvae when they leave the 
fruit to pupate. All harbour in the shape of 
rubbish and dead grass should be cleared 
away from the vicinity of the trees. Spraying 
with lead arsenate wash as soon as the petals 
fall prevents egg-laying. 

Apple sawfly.—The larvae feed inside the 
fruit in exactly the same way as those of the 
codlin moth. Spraying with lead arsenate 
wash immediately after petal fall is an 
effective safeguard. 

Leaf-mining maggots.—There are many 
species, attacking chrysanthemums, mar¬ 
guerites, roses, carnations, dahlias, celery, 
beetroot, and many other subjects, Fig. 128. 
The larvae feed between the two skins of 
the leaves, forming serpentine passages. 
Light dusting with weathered soot at fort¬ 
nightly intervals from early May until the 
end of August is preventive. Spraying with 
nicotine solution (i oz. in 10 gallons of water) 
kills the larvae. Hand picking and destruc¬ 
tion of the infested leaves is useful in light 
attacks. 

Oi general interest.—It should be remem¬ 
bered that while immunity from insect pest 
attaclc is not attainable, healthy, well- 






A, 


cultivated plants arc more likely to escape. 
If the ground is well manured, regularly 
hoed, and thinning, staking, and in-season 
feeding receive attention at the appropriate 
time, the plants concerned acquire resistance 
power. 

USEFUL HINTS 

Insect attacks.—Though healthy crops arc 
often attacked by insect pests, it is recognised 
that those in a run-down condition are more 
susceptible. Hence the need, for sound, 
generous methods of culture, and also the 
value of combining preventive or remedial 
measures with the application of a quick- 
acting stimulant such as nitrate of soda. 

Cabbage white butterfly parasite.—^The 
caterpillars of the cabbage white butterfly 
are parasitised by the larvae of the ichneumon 
fly, Mkrogastey glomeyata, which lays its 





Tig, 128. The Celery Fly 

The lly is only aboul i in, long : Ibe upper skin of ihe lenf has 
been removed lo show Ihc logicss maggols at work underiioadi. 


Fig, i2g. The Ichneumon on 
Hunter-Fly 

1%. Maggot cni.nrgcd) the lino shows 
ihc real size. 

b. Dead citorinllar with cocoons ol tlio 
Ey lying outside Ihc body. 

c. riy onliirgcd ; the crossed lines show 
the real size. 


eggs beneath the skin. The larvae feed on 
the flesh of the caterpillar, afterwards 
pupating on the leaves or on the skin, 
Fig. 129. 

Conditions for spraying.—Choose calm, 
dull, dry weather. Wind diverts tlic spray, 
Simsliine evaporates it too quicldy, while 
rain dilutes and renders it futile. 

Aphides attack.—The large family of 
aphides, or green and black flics, invariably 
open the attack in the growing point of the 
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iiost plant, where the tissues are succulent 
and easily penetrated, An effort sliould be 
made to exterminate the pests before they 
spread from the growing point. This course 
saves time, labour, and material, and 
reduces damage to the minimum. 

Detris insecticides.—Though denis insec¬ 
ticides have been used in a small way for a 
long period, it is only in recent years tlrat 
their value has become fully appreciated. 
They are very lethal, and being non-poison- 
ous, are safe to use. 

Preventive sprays.—The value of prevent¬ 
ive sprays lies in faithful application. If 
the interval between sprayings is a fortnight, 
this period must not be over-run, or the 
preventive influence will be weakened, and 
the pest break through, 

Rotation cropping.—Rotation cropping is 
a firm ally in keeping down root pests such 
as carrot fly, onion fly, and cabbage root 
fly, which pupate in the soil in which the 
attacked crop was grown. By changing the 
site, the crop concerned is removed from 
its enemy. 

CLASSROOM WORK 

Liie cycle of an insect.—Collect the eggs 
of some insect, such as the cabbage white 
butterfly. Place them under a slightly 
tilted tumbler in a window in the classroom. 
Provide fresh leafage as food. Watch care¬ 
fully the development through the various 
stages, and make appropriate diagrams. 

Cai’dboard discs.—Stiff cardboard discs 
2 in. square, and slit from the centre of one 
side to the centre of the disc, where a small 
hole should be made for the reception of the 
stem, are, as preventives of cabbage root 
fly attack, quite as efiective as the tarred 
felt discs, A supply of cardboard discs 
might be made in the classroom. 

Broad bean aphis.—Bring into the class¬ 
room two broad bean shoots slightly infested 
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by black fly. Accommodate them in separate 
tumblers filled with water, stand one tumbler 
in a warm window, the other in a cool place. 
Note that warmth accelerates the rate of 
increase, proving that in warm weather 
this and other pests multiply more rapidly. 

Grrease^bands.—Make grease-bands out of 
stiff butter paper, each band to be 5 m. 
wde and 18 in. long. Butter paper is best, 
because the grease docs not soak in, 

Thrips attack.—Bring into the classroom 
leaves infested by thrips. Note that the 
attack is on the under surface, and that most 
of the tlnips are feeding in the creases of the 
leaves, showing how necessary it is to spray 
vigorously when dealing with this pest. 
Sweet pea and French bean leaves are 
admirable material for the illustration. 

Collect weeds.—Collect an example of every 
kind of weed in the school garden, and make 
a list of tire number of insect pests found on 
them. There may be root fly on charlock, 
black fly on thistle, red spider on groundsel, 
and thrips on chickweed. These pests pass 
from weeds to cultivated crops, a powerful 
argument for the suppression of weeds. 

HutnorouB poems.—Reginald Avkell has 
written some very amusing poems connected 
with gardening. The following will interest 
the children. 

GREEN FLY 

Of every single garden pest, 

I think I hate the Green Fly best. 

My hate for him is slcru and strong'. 

I've hated him both loud and long, 

Since first I met him in the spring 
I've hated him like anything. 

There was one Green Fly, I recall; 

I liated him the most of all. 

He sat upon my Jhiest rose. 

And put a finger to his nose. 

Then sneered, and turned away his head 
To bite ray rose of royal red. 
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Next day; I noticed, with alarm, 

That he had started out to charm 
A lady fly, as green in hue 
As all the grass that ever grew. 

He wooed, he won; she named the night— 
And gave my rose another bite. 

Ye gods, quoth I, if this goes on, 

Before another week has gone, 

These two will propagate their kind. 

Until; one morning, I shall find 
A million Green Fly on my roses, 

All with their fingers to their noses. 

I made a fire, I stoked it hot 
With all tile rubbish I had got; 

I picked the rose of royal red 
Which should have been their bridal 
bed; 

And on the day they twain were mated 
They also were incinerated. 

Heginald Arhll, 

I SAW NINE PESTS 

As I sat under a poplar tall, 

I saw nine pests come over the wall. 

I saw nine pests come wandering by; 

A slug, a snail and a carrot fly. 


I saw nine pe.sLs descending on me: 
Wirewoi'in, weevil and radish flea. 

I saw nine pcsl.s, a depressing .sight: 
Pear midge, mildew and apple blight. 

Nine garden pesLs came over the wall, 
And the woolly aphis w’as worst of all, 
2 {c^\m(ld ArkcU. 

THE LAHY WITH THE LAMP 

There is a lady, sweet and kind 
As any lady you will find. 

I've known her nearly all my life; 

She is, in fact, my present wife. 

In daylight, she is Idnd to all, 

But, as the evening shadow.s fall, 

Witii jam-poL, salt and sugar-tongs 
She starts to right her garden’s wrongs. 

With her clccLiic torch, she ju’ow’l.s. 
Scaring the Nightjars anti the Owls, 
And if she sees a .slug or .snail 
She sugar-tongs him, l)y llic tail. 

Beware the pinc-lree's wUhered branch. 
Beware llic awful Avalanche-- 
And Slugs, that wall: aljroad by night, 
Beware my wife's electric light. 

Reginald Arhcll. 
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X. FUNGOID DISEASES 



The life history of a fungus.—^Fungi, a 
very large division of tlie vegetable kingdom, 
possess no chlorophyll or green colouring 
matter, hence arc unable to manufacture 
organic food on their own account. Con¬ 
sequently they must "steal” their'food from 
organisms which have this power. When 
fungi live upon dead material, tliey are 
known as saprophytes. With them the 
gardener is conceniccl in a minor degree 
only. His concern is with the parasites whicla 
live upon living green plants. They are 
responsible for the most serious diseases, 
and it is incumbent upon eveiy gardener 
to know something about these diseases, 
and how they can be controlled. 

Pyihhim de layyanum is taken as the type, 
because it is responsible for the very common 
disease of damping off of seedlings, and also 
because in strncturc and mode of life it 
represents fungi as a whole. Infection is 
caused by resting sporangia or spores 
alighting on seedlings which are embarrassed 
by an over damp atmosphere or low tem¬ 
perature. Stimulated by contact with an 
appropriate host, the spores germinate, 
forming minute threads called mycelium. 
The individual threads are known as hyphae. 
At certain points where the threads cross. 


conjngalion takes place. As a result of it, 
the fungus develops on branched threads 
another type of spore termed the zoospore. 
This provides for rapid multiplication. The 
spores are shed in great numbers, and 
alighting on other seedlings, spread infection. 

The vegetative part, that is, the mycelium, 
ramifies \Yithin the tissues of the host, 
secreting a ferment that dissolves the cell 
walls, and appropriates the contents of the 
cells. The reproductive part, namely, the 
spores, are produced externally, resembling 
a whitish brown mould. Naturally, en¬ 
compassed by such terrible invaders, the 
seedlings rapidly collapse. When the food 
supply of the fungus gives out, resting 
conidia are produced. They may lodge in 
the soil, or find their way into the atmosphere. 
In any event they can remain dormant for 
long periods until they find another suitable 
host. 

Conlrol measuyes .—^Therc is no cure, but 
if seedlings are watered fortnightly with 
Clieshunt Compound (i oz. in 2 gallons of 
water) from the time they appear until they 
have formed their second normal leaf, they 
will escape attack. The compound destroys 
the resting conidia in the act of germinating. 
Hygienic conditions, such as a porous 
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soil, clean receptacles, and, under glass, 
the maintenance of a reasonably dry atmos¬ 
phere, are farther safeguards. 

To sum up the life history given, and apply 
it to plant diseases in general;—all fungi 
appropriate the tissues of their host plants, 
all spread in or on the organs attacked by 
means of mycelium, and all produce active 
and resting spores. 

Principal iungoid diseases.—Now it is 
proposed to give a few of the principal 
diseases, and the measures that should be 
taken against them. 

Apple and peay scrt6.—Attacks the leaves 
in spring, and passes on to the fruit, forming 
ugly gaping cracks. Passes from the fruit 
to the wood, on which it winters. Cm out 
and burn diseased wood. When the flovvers 
are in the green bud stage, spray with 
lime sulphur solution (i part in 30 parts of 
water). Spray with lime sulphur solution 
(r part in 60 parts of water) immediately 
after the flowers fall. The two sprayings 
are essential. 

Urown t'ad—Attacks apples, pears, plums, 
and occasionally cherries, The disease first 
appears on tire leaves, altccwards passing to 
tile fruit, on which it forms greyish olive spore 
centres in the shape of fairy rings. The spores 
from the fruit are shed on to tlie young wood, 
which ultimately is killed. From this wood 
the spring spores are produced. Cv»t oh and 
burn all mummified fruit and dead twigs 
in winter and, just as the leaves are mi- 
foldiug, spray with liver of sulphur solution 
(r oz, in 3 gallons of water). Regular liming 
enables fruit trees to resist this disease. 

Silver leaf. —Plum, cherry, apple and pear, 
are susceptible, tlie two first named more so. 
The leaves of affected shoots assume a 
silvery appearance. Ultimately, affected 
branches die, and bear purplish white, 
plate-like fructifications. Diseased branches 
must be cut off and burned, making the cut 
immediately below the point at which the 
wood ceases to have a brown stain. Treat 
the cut surface with white lead paint to 
prevent further infection. 


Mildew .—A widespread disease affecting 
apples, roses, sweet peas, culinary peas, 
delphiiiiiims, and many other subjects. Can 
be destroyal by dusting the affected parts 
(which arc covered wilh a white or piupli.sli 
white, downy aiould) with a mixture of 
2 parts flowers of .sulphur and i part fresiily 
slaked lime, or l)y spraying with rn.so pink 
permanganate of potash soUiiion, 

Die-back disease .—This is likewise of wide 
incidence, gooseberries and roses being 
amongst the worst siifferer.s. Affected 
branches wilt suddenly, and die. Spraying 
is futile. Cut off and burn stricken branches, 
treating the cut surface with while lead 
paint. 

Canker .—This cIcva.sLates apples, pears, 
roses, almonds, azaleas, and many similar 
woody plants. TJic fnngu.s worics iiUornally, 
ultimately bursting the bark and forming 
scabs. Where only small unimpovlant 
branches arc attacked, they should be ciiL 
off and burned. Where a hirger limb is 
involved, pare off the scabljy ]xu-t, treating 
the sound wood uiulerncath willi wliile load 
paint. 

IFiV/rfAmse.—This attacks asters, causing 
the plants to collapse suddenly and die. 
There is no remedy, but watering with 
Chcslumt Compound (l pint per plant per 
dose) fortnightly from planting out until 
the flowers open is an effective safcBiiard, 

Rhizome rof,—This is a disease of Hag 
irises which attacks the rhizome or creeping 
stem, causing it to decay. Lift affected plants, 
and after washing the roots under a running 
tap, steep them and the rhizoiue.s in rose 
pink permaugauaLe of potash solution lor 
twenty minutes Ijcforc replanting, 

Rust disease .—^Tliis is prevalent ou many 
subjects, including ro.ses, border carnaLioius, 
chrysanllicmums, and CanLerbmy bcll.s, 
Begins by forming yellow leaf bloLclic.s, on 
which clusters of rusty red .spores form. 
Spray with liver of svilphur solution (i oz. 
in 3 gallons of water) as soon as tlie first 
symptoms are observed. 

Black spot .—The most serious disease 
to which roses are liable, Infects the leaves, 
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forming inky black blotches on them, and 
tile shoots also, withering them badly. 
Alfecfced shoots should be cut off and burned, 
and the bushes sprayed with half strength 
Bordeaux Mixture. 

Sweet pea streak. —^The cause of this disease 
is uncertain, but is thought to be a virus. 
Forms dark green stripes in the leaves 
and stems, completely paralysing growtli. 
Affected jdants should be lifted and burned, 
and healthy ones watered weekly for a 
month with sulphate of potash solntion 
(i oz. in a gallon of water and one gallon 
per yard run of row). 

Gladiolus smut .—Affects the bulbs, shriv¬ 
elling up the tissues, and destroying the 
embi70. As a safeguard against infection, 
steep the bulbs for an hour before planting 
in a solntion prepared by dissolving i oz. 
of liver of sulphur in 3 gallons of water. 

Club root disease .—Peculiar to members of 
the Natural Order Crncifeme. Specially 
troublesome to turnips, and members of 
the cabbage family. Effective safeguards 
are rotation planting, and triennial applica¬ 
tions of freshly slaked lime at 6 oz, per squai'e 
yard, A certain remedy is to water affected 
plants with commercial corrosive sublimate 
solution (i oz, in 10 gallons of water, and 
I pint per plant). The symptoms of attack 



Fici, 13a, C'AUUAGii Cnuu Root 

A, SccdluiR sliowins swelliiij's oci the rool. 
U, TI1C clubbing of llic tcob- 



Fic. i3t. Potato Disease 


a. L«al with dnrk-coloutcd palclics and whitish bordciK bliowiiig 
Ibe progress ol llic Inrgiis, 

b. Tuber with darli-colourcd spots, 

e. Enlarged drawing ol whillsli branches ol the fungus bearing 

spores, 

are the development on the roots of ugly 
scabby swellings. Fig, 130. 

JVart disease,—Attacks the potato only, 
forming on the tuber excrescences very much 
like a dirty cauliflower, In bad attacks 
similar swellings may arise on the haulm. 
No remedy is known, but there are immune 
.varieties, wliich should, and in many cases 
must be, by government regulation, grown 
in infected land. 

Common scaJ.—Attacks potatoes and beet¬ 
root, forming superficial brown scabs about 
the size of a sixpence. Fig. 131, Disfigures 
but does not affect cropping capacity or 
table quality. Can be prevented by rotation 
cropping, and planting the tubers on humus, 
such as stable manure or leaf mould, which 
possess a greater attraction for the scab 
organism. 

Late Uighl .— The potato and outdoor 
tomatoes are susceptible. The liaulm yellows, 
is covered with brownish white mould, decays, 
and emits a vile smell. At tins stage the 
disease passes into the tubers, causing dcinic 



7, TEACHING IN PRACTICE FOR SENIORS 


or decay, An outbreak can be prevented by 
spraying the haulm with Bordeaux or 
Burgundy Mixture in early July, and again 
three weeks later in the event of showery 
weather. 

Celery leaf The susceptible crops 

are celery and parsnips. Yellow leaf blotches 
are followed by complete withering, the 
trouble spreading with great rapidity. 

Sterilisation of the seed destroys resting 
mycelium that is transmitted on the seed 
coat. Spraying with Bordeaux Mixture in 
early August and early September prevents 
infection from- external sources. 

Cladosporiim .—A serious enemy of 
tomatoes, Yellow leaf blotches are succeeded 
by a brownish mould, which completely 
ruins the crop. The maintenance of a dry, 
airy atmosphere is an effective safeg^^ard. 
Spraying with ammonium polysvilphide 
solution (i part in 5o parts of water) is a 
certain cure. 

Blomm end rot.—K tomato disease caused 
by inadequate watering. The affected fruits, 
which develop rot spots at the eye end, 
should be burned, and more moisture applied 
to the roots. 

Sleepy ffisg<?ss.“This is another tomato 
trouble. Stricken plants droop, owing to 
the operation of tlie fungus within their 
roots. Shade affected plants heavily, and, 
once a week for a month, water iivto the soil 
around each plant half a teaspoonful of 
sulphate of potash. 

Cucumber fruit rot .—Affects the friiitlets, 
causing them to rot. Remove the affected 
friutlets and spray with liver of sulphur 
solution (i oz. in 3 gallons of water). 

Booi knot dkeaee .—Attacks cucumbers 
and tomatoes, forming bladder-like swellings 
on the roots. Is due to an celworm. An 
effective safeguard is to plarrt in sterilised 
soil. If the infection is caught in its early 
stages, diseased plants can be saved by 
cutting off affected roots, and watering with 
lime water (2 oz. of lime in a gallon of water) 
at weekly intervals for a month. 

While ntst .—A serious disease of wall¬ 
flowers, alyssum, turnips, and members of 


the cabbage family. Covers the foliage willi 
fehy white niodhl. The discas-c can he des¬ 
troyed by (lusting thickly with flowers of 
sulphur. 

USEFUL HINTS 

Virility oE resting spores.- -'Hic rcsiiug 
spores q[ fungi arc cKtranrdiiinrily tenacious 
of life. They can willusLcuicl great lieat and 
cold, and lie doj-inaiil for Jfn)g /mriod.s. E.vact 
periods have not been determined, but it is 
known that resting .spores may germinate 
after several years. Tliat i.s why such 
diseases as club root arc so difficult to 
eradicate. 

Liver oE sulphur solution.—Tlu.s solution 
stains very badly, lieucc the operator, wJicn 
using it, should avoid wliile paint, wear old 
clothes, and sec tluiL Ills syringe or siJi'aycr 
is in good order, 

Silver leal diseose.—-Thi.s disease is 
scheduled under the Dcalrnclivc Inscch and 
Pcsls Order of the Ministry of Agriculture. 
Copies of the Order are oblaii\al)le on 
application to live Secretary, Ministry of 
Agriculture, lo, IVliitchall Flaco, London, 
S.W. The provisions of llie Order .should 
be carofully sluclicd. 

Flowers oi sulphur and freshly slaked luuo. 
—^Wben this mixture is used for the clc.struc- 
tion of diseases, it must be inadL inimcdialely 
before the application. Chemical changes 
quickly bring about deterioration and coagu¬ 
lation, which makes it impossible to disUihuLc 
the mixture evenly. 

The incidence of rust diseases.—Rust 
diseases arc always nior(j prevalent in liiully 
drained soil, no doubt because the host pl;inl.s 
arc weakened, and arc on that accunnl 
unable to resist attack. 

Wnrt disease of potatoes.—This destructive 
disease is scheduled under the Dcslrnctive 
hisects and Pests Order. Secure a copy of 
the Order and study its provisions (sec 
silver leaf disease ab(3ve). 
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Common scab of potatoes.—Substances of 
an alkaline nature favour tlie growth of the 
organism causing the disease. That is why 
lime, cinders, and ashes from the fire should 
never be applied to land immediately before 
potatoes are planted, or during the season 
of growth. 

Aster wilt disense-^—There is some evidence 
that the resting Tnycelium of this disease 
is carried on the seed coat, and that when 
the seed is treated with flowers of sulphur 
before -sowing, the plants are much more 
likely to escape attack, Empty the seed 
into a paper bag, cover it with flowers of 
sulphur, and shake thoroughly. Do this 
immediately before sowing, and explain 
clearly the obiect of the treatment. 

When buying brassicas.—Members of the 
brassica family should always be carefully 
examined for traces of club root or gall 
weevil. Infected or infested stock must on 
no account be planted. 

Late blight disease of potatoes.—In recent 
years most of the first outbreaks of this 
devastating disease have been traced to 
dead haulm left over from the previous 
season. Take an opportunity, therefore, 
when dealing with potato troubles, to 
impress upon the children the necessity 
lor burning all potato haulm as soon as it 
is dry. 


CLASSROOM WORK 

Cheshunt Compound.—Following is the 
formula for Cheshunt Compound;—2 parts 
powdered copper sulphate, ii parts fresh 
ammonium carbonate. The parts are by 
weight, Mix the two ingredients carefully, 
store the mixture in a tightly stoppered 
bottle or jar for twenty-four hours, Draw 
supplies as needed, and prepare for use by 
dissolving 1 oz. in 2 gallons of water, 

Lime sulphur solution,—The following is 
the formula:—flowers of sulphur i oz,, 
quicklime i lb., water 3 gallons. To prepare 



Tig, 132, Showing a Bag of Cofpeh 
Sulphate («) suspended in Lime Wateh 


this solution, slalce the lime in a wooden 
vessel with a gallon of boiling water. Add 
the sulphur, and t-wo gallons of water. 
Cover the vessel with a sack, and allow 
the mixture to boil for twenty minutes. 
Then strain through muslin, and apply as 
soon as cool. 

Bordeaux mixture.—Prepare this mixture 
in a wooden vessel. Into the vessel empty 
4 oz. of lump lime. Pour on the lime half 
a gallon of water. Now wrap 4 oz. of sulphate 
of copper in muslin, and suspend the musUn 
in the lime water. Leave this arrangement 
over-night, and make up to 2^ gallons with 
cold water next morning, Fig. 132. 

Burgundy mixture.—The following is the 
formula;—J lb. of washing soda crystals, 
4 oz. of sulphate of copper, 2 gallons of water. 
Dissolve the sulphate of copjoer in a muslin 
bag in i gallon of water, using a wooden 
vessel. Dissolve the washing soda also in a 
gallon of water. Pour the soda solution into 
the copper sulphate solution, and stir 
thoroughly. 

Sterilisation oJ celery seed.—Stir one 
medicinal drachm of commercial formalin 
in 2^ pints of water. Empty the celery seed 
into a basin. Cover it with this solution, and 
leave for three hours. Stir every half hour. 
Then take the seed out, and dry it very 
slowly. This process kills the resting stage of 
leaf spot disease, which over-winters on the 
seed coat. 
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Hardy annuals.—A hardy annual is a 
plant which completes its life within one 
year, and then dies, Many beautiful flowers 
fall into this class. They are now grown 
extensively in gardens of every kind, and 
should be well represented in the school 
gfirden. Conspicuously charming subjects 
in the class are cornflower, calendula, 
clarkia, godetia, annual chrysanthemum, 
ursinia, venidium, Shirley poppy, Californian 
poppy, larkspur, scabious, and candytuft. 

Soil pyeparaiion.—’V/heje possible this 
should be carried out in winter, to give 
alternating frost and thaw an opportunity 


to improve the texture. Dig om; foot 
deep, incorporating with each s(|uarc yard 
a 2 in. layer of wcll-ioltcd stable niamire 
and 2 oz. of bone meal, lireak down tlie 
lumps, tread fjiiily linnly, and rake the 
surface even. As the seed is very small, 
fineness of texture is vital, 

Seed sowing .—^To maintain a succession of 
bloom from the end of June until the advent 
of severe frosts, it is essential to sow twice, 
at the end of March, and again in mid-June. 
There are two nietliods—broadcasting, and 
sowing in i in. deep drills. The former 
operates when hardy annuals arc sown in 
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and wards off slugs and leatlicrjackcts. 
Hand weed early, or the little plants will be 
spindled, Before congestion arises, thin to 
the following distances:—cornflower, calen¬ 
dula, clarkia, godelia, aiinual chrysanthe¬ 
mum, larkspur, and scabious 12 in.; ursiniii, 
Californian poppy, and candytuft, gin.i 
venidiiim and Shirley poppy, 6 in. 

SirtAmg,—Many tall annuals need staking. 
Support the main stem of each plant with a 
neat stake, and loop the growths separately 
to it. No hard and fast line can be drawn 
as to the plants which need this aid. So 
much depends on season and soil. The 
cultivator should use his own judgment, 
seeing that every plant which needs support 
is accorded it. Pig, 13,6, 


Fccdifig.—Vrom the Lime hiiils show, to 
the end of the following periotl, feed fori- 
nightly with quarter strength liquid maiuirc, 
01 with u 1 oz. i^cr square yard dressing of 
a mixture of 4 parts s\iperphosphalo of lime, 
and I part each of sulphate of auAinonia 
and s\ilpluUc (d potash, 

Spent flowers ,—Keniove these weekly, or 
bud production will soon cease, 

Hardy biennials.-A luinly hietinial is ;i 
plant which coinpletos its life cycle in Lw<5 
years. As a rule the greater part of the 
growtli is made during llic llvst year, the 
second being reserved lor llowcring and seed 
production. Erom the gardening standpoint, 
several plants are treated as biennials which 
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A UoiiDitii OF Dahlias and CiiRVSANTifBMUMS 


arc in lact ])creniuiils, When LrcaLccl as 
perennials, their beauty declines. 'Die sub¬ 
jects mentioned in this treatise are gardeners’ 
biennials, not botanists', Tlicy are Sweet 
Williams, Canterbury bells, wallHowcrs, fox' 
gloves, cvL'iiing piimroscs, honesty, cyiio- 
glossuins, and forget-me-nots. 

PrcpfiYiition of the seal Biennials 
arc not sown in their flowering quarters, 
but in a special seed bed wlicli is prepared 
by forking I ft. deep, incorporating a light 
dressing of leaf mould, spent hops, or 
prepared hop manure, to encourage vigorous 
early rooting. Reduce tlie soil to a fine 
texture, and make it moderately firm, 
Choose a partially shaded position, to 
prevent early embarrassment from too much 
sun. 


Seed sowing .—^'fhe ideal period is the end 
of May, which affords ample time for good 
growth before autumn, In J in. deep drills 
spaced 4 in. apart, sow thinly, filling up the 
drills very carefully with pulverised soil. 
The drill method is better than broadcasting, 
as it facilitates hand weeding and soil stirring, 
two iirgeiit early attentions, 

Tyansplanliiig lo ntirseyy beds .—This is 
a vital phase. It prevents spindling, and 
ensures the fonnalion of abundant iibrous 
roots wliicli enable the plants lo sur¬ 
vive adverse wintry condilions. Choose a 
sunny situation, make the soil moderately 
rich, and transfer the plants when they 
are fonning their third or fourth normal 
leaf. Space them 6 in. apart. Regular 
soil stirring and watering in dry weather 
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are the only atlenkioiis necdctl in llu' 
nursery bed. 

TraMplanling io floweriug posilwm.—Wa 
end oi September, when summer llnwcr.s 
are fading, is the acccptetl lime. It is 
eminently siiUablc also Ijocansc il ena)>lcs 
the plants to become jirnily established 
before winter. Wheic the work cannot ho 
done before mid-October, it should bo 
deferred until the following Marrh. l*ln«l 
forget-me-not.s 6 In, apart, the other ))ieniiiais 
12 in, 

Hatdy pfitemiials.—A hardy pcvcnuial is 
a plant -which lives for three years or more. 


The sib’.- tJMiose. a 

con.spinions, MUiny. wrUthainiil silnatinn. 
In .sliade hinhiO-fous plants are a 

failure. 

und diiiirn'yii'ii'i <<( hot'dif.- -'I'lie 
jH'TfiU'tly sli'iiiidd hniilm i'*n'vl vety ellrelive, 
Par better rlHuise m ?n.il<i^ one having 
eiiiviiiK utilliiu-N, .illiirdhi/' inany- 

auKled virw*! <*f the pliiiil's liiMiily. The 
length is iuunatviial. tbe widlli slumld be 
(•(uisidcri'd rarefnily. tienerally, bi>rder!> 
under .| ft. wide air niis,ili>la('hirv, as arc 
tlhisc more tliaii tl. witlr. \\ nrlc, lliiTcfore, 
between the muxiimim and niiiiiimiiii sng- 
gesleil. The jilanling design shown in the 
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all. flpail, 


I, Delphinium ^f<3nacch o( VVnlcs(blue). 

4. AtuinUln\acli(\Drft(«Mtn). 

3. Oilcnlol 1 ‘oppy Kina Geei(o(seiirlrl). 

4 , Mleliaclmas Ualiy Klngol ibo llelfiiaus (inniivo). 
3 . LMpin Gul\luc&r tyclldw), 

6 . Knlpholifl Rxrrcss (red). 

?, Uocconln cerclaln (cte.ink}. 

8. Paony Lady Derby 


0. I’hbix .Srlim (|>lii)i). 
to. C&ni)>;tnul.\ uyi.uuid.dla (IdMi), 

11. IMiIlium KIvi tlmi (iiin (ml iiml yi llnu), 

12. Ilia l.oiil u( Jmir (bliir). 
ij. Am-moui' Audiwn O'l'in (I'luk). 
i|. Mltli.-u'liii.islinby l.itdi- lli>y Hlur, 
ij. Ablcoi'iiii rln iiMr.iut(rj,i 
tO. Utliseruii ywakvrvs^»(»Ha'«vi-). 


iSju.nparl, 


17. Tyrdlhrum bird Kosebery (crlinsoii). 

18. Gaum Lady SlcdOtcdra (yellow), 
ig. Campanula pcrslcifolla (bine), 
ao. I'colUns Gulden Globe (yellow), 
ai. riauchcca PIuId dc Feutscarlcl). 
aa, Clypsopliilo pniilculatn(vv-hllf). 


a.|. >Ci iM-tti Miihsiiii {l>lu<']. 
<jlu. .\v.ul. 


Cmk Mrs. Siukiu' (wIhK'). 
biii.aiiait. 


LcuRlIi of bonier—tofu 
Maxlimiin widlb of bonirr—irifi. 
Minimiiin wiihli oi burdur-oil. 


s ft, nparl. 


Usually its life is unlimited, provided correct 
cultural conditions obtain. The class in¬ 
cludes many exquisite garden flowers, such 
as delpliinium, lupin, Michaelmas daisy, 
bocconias, knipbolia, phlox, (loronicum, 
autumn anemone, oriental poppy, flag iris, 
pyrethrum, geum, gypsophila, and ti-olUus. 
It is customary to assemble these flowers 
in one border, calling it a herbaceous border. 
Too much praise cannot be bestowed on the 
beauty of the feature, which should never 
be omitted, 


diagram illuslratvs un ailiuil border lliat 
has received much juaise, Fi|;. 1.17. 

Soil prcpurulioii. i>ig 2 ft. (h'i'|), mixing 
with each s<iiuu-c yard of liolli spits pailful 
of stable luaiuirc. Hreah down llii! lumps, 
tread fairly linnly, and wUcii ruking im¬ 
mediately prior U) ))l;uUing, work in a 2 u/,. 
per square yard dres.sing of bone nical. 
I’reparc the border a (ovtniglU before 
planting, to allow for soil siiilcing. 

Planting period .—This extends from late 
October until lire end of March, Flauling 
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must not, however, proceed when the soil 
is pasty or frosty. The hrsL inoiilli of the 
period mentioned is the Ixssl, because the 
.soil is still warm enough to promote re¬ 
establishment before winter. The plants 
arc thus able to bear up aj^ainsl spring 
drought better than if they were plsinlccl 
late, 

Mclliod of —Tor each plant make 

a hole wide enough to receive the roots 
coinforLablj'. Spread out Ihe librous ro«l.s 
of sulijects siK’li as Michaelmas daisies, 
.sti'ctch straight down the tap roots of 
plants like delphiniums. In all casc.s bury 
the crowns or root tops an inch deep. Tigs. 

13S, 139, 140. 141- 

Transplanthif '.—llcrbaccous plants arc 
happy in the same situation for three years, 
at the end of which they must be trans¬ 
planted to provide for the rc-cnrichmciit of 
the soil and the division of overgrown 
specimens, Novembei- to Starch is an 
excellent i)eriod for this work. 

Herbaceous hordt'i’ iiunKif^enit'Ut.— 'Vhc man- 
agemeiiL of a growing herbaceous border 
involves some care. The young shool.s 
arc often attacked hy slugs in sjwiiig, unless 
each plant is surrounded hy a one inch high 
cordon of small, sliaip cindcr.s, or a similar 
cordon of a mixture of 5 parts ixjwdcred 
kainit and i part powdered blucstonc or 
sulphate of copper. 



Fiukous-hooi'ko III'Uiiackous Plant 

The lop diagram sliuws Die cotrerl mclhoil of 
plaiiUnf! a ribraus-roolcd Iiocbaecoiis plant. 

The louver diagram sliown the Incorrect iiietlioil. 
The tools ore squeezed into too siiijlt a space. 



Tiu. i.jo 

COHRECT JTETnOU 
OF Planting 
T A P - R 0 O T F, D 
H E R D A C R O u S 
P I. A N T . T A 1> - 
ROOT STniiTClIIiD 

Straight Down 


Fig, i.|i, 
Incorrect 

M I! T II O U 0 V 

Planting Tai*- 
llOOTED Herha- 
CFQUS Plant. 
Note Twisted 
Tap-root 


Shoot n'dncfioii .—Many plants, such as 
Michaelmas ckiisics, phloxes, hclcnuims, sun¬ 
flowers, golden rods, and rudbekias develop 
far more shoots than they can flower properly, 
Reduce the shoots to six of the best per 
plant when they arc 4 to 5 in, long. Cut 
off the rcdiiudant shoots where they arise 
on the crowns, to prevent the development 
of secondary growths from the left-in stumps. 

Staking .—Most herbaceous subjects need 
slaking, or growth becomes permanently 
mis-shapen. Apply the stakes when it is 
evident that the plant concerned can no 
longer support itself. Use one stake for each 
shoot of vigorous growers such as hollyliocks 
and delphiniums, three stakes for each 
])Uinl of less vigorous habit, like phloxes 
anil helcniiims. Enclose the growths of the 
latter in encircling ralTia or lilli.s string tics, 
in all cases preserving Llio natural deport¬ 
ment of the plant. 

^fainlenancc of soil tcxliire .—Whenever 
the soil shows signs of caking, ply tlic 
Dulcli hoe. Fork 4 to bin, deep in mid- 
Jnly, to iniligaLc the effects of the 
trampling inseparable from constant cullnval 
allciiLions. 
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Atd-imn ireaiment.—Whcn inclement 
weatlw ends the display^ cut down each 
plant to within 3 in, of tlie soil level, burn 
the growth to destroy pests and diseases, 
and dig between the jilants, working in a 
3 ill. layer of well-roUed stable insinnrc- 
No further attention is needed until growth 
starts in spring. 

Roses.—There arc many members of the 
rose family. Those generally cultivated in 
gardens are dwarfs (including hybrid leas, 
hybrid perpctuals, and dwarf polyanthas), 
ramblers, climbers, and weeping and iipiiglil 
standards, Dwarf roses are used for irlaiiting 
in beds and borders; ramblers and climbers 
for clothing arches, fences, and walls; 
weeping and upright standards as “dot” 
subjects in beds, borders, and lawns. 


.s/ 7 mf/;Vn/, -Ko.sc.s will not llirive 
in fluidc, aiul arc nu>sL impatiemt of draughts 
and iiulilfcrciiL drainage. TJiey like full 
sun, vcasonahlc shelter, with no supeillnous 
water arounil their iciols, 

Soil tdiitravy to lh(! general 

belief, heavy nianiiiing is not desirable 
at planting limo. The mots eslablisli llieni- 
selvcs hetler in rallier jioor cniKlilions. Feed 
gcnerou.sly after they arr- islahlishcrl. The 
ideal niclliod is to work llie soil 2 ft. dee|), 
>Vilb each square yard of liolLom r ft, 
layer, mix i jiailful of strawy slable inamire, 
with the loji layer no .sUihle inaninc, but 
a 2 oz. per square yard sipplicalion of bone 
meal. Work llie soil to a line Irxlure, and 
tread it lirinly. 

Planlinfi extends from the 

end of October to the end f)t March. The 



T «,r.» . \.^fpf'id\iceil t/y tourUiv 0 , 

. IN T„B Hon. Mrs. Dorthwick’s Homr, Woodcote Housic 
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same suggestions apply as to herbaceous 
plants. 

Planting distances .—Space hybrid tea and 
hybrid perpetual varieties 18 in. apart, 
dwarf polyantha 15 in., ramblers mid 
climbers 6 ft., standards as the lay-out 
determines, 

Planting method .—Rose roots often suffer 
in transit. When they arrive, cut off the 
damaged parts, and soak the sound roots 
in water for twenty minutes to replace lost 
sap. Make each planting hole wide enough 
to receive the spread out roots comfortably, 
and deep enough just to bury the budding 
point on the main stems of hybrid teas 
and hybrid pcrpetuals. The roots of other 
sections should be buried 2 in. deep. Fig. 142. 

Priming hybrid teas and hybridperpeluals .— 
Late Marcli, after the danger of severe frost 
is past, is the appropriate period. Shorten 
eacli shoot of vigorous growers half way 
back, of weak growers to within two buds 
or eyes from the base. The object of this 
differential treatment is to rcslmin Ihc 
vigorous, and invigorate the weak, en¬ 
couraging both to produce flowering growth. 
Make slanting cuts immediately above the 
selected bud or eye. Figs. 143, 144, 145, 
146, 147. 

Pruning di&arf polyanthas .—^Late March is 
the best time, Cut out entirely the weak 



Pigs, 143, 14G and 147 
PpUNiNG- A Rosr 

'flic First il(aslr«(ion sliows llio correct type of 
slanting ciiL, The base of Die cut is iinrncdialely 
above (he eye. 

The serrmd iilusUation shows another incsrcccl type 
of cut. Wider lodges on Che horizontal surface, 

'fho third diagram shows an incorrect melliod 
of slanling cut. 1 lie base of (he ml Is below LIio eye, 
and this the sap cannot nscciiil to the eye, 

side shoots, and shorten the remainder 
one third of the way back. If there 
is old exliaustcd growth, cut that out 

also. 

Pruning ramblers .—Rambler roses flower 
on one year old wood, which having flowered, 
becomes redundant. Cut it out entirely 
if no young shoots arise towards the base. 
If they do, make the cut immediately above 
the point at which the young originates. 
Immediately after the flowers fade is the 
appropriate period, Fig. 148. 

Pruniiig climbers .—Shorten half way back 
in late March tlic side shoots on the main 
branches. If there is unripened wood at 



Fig, 142, Showing how 
TO Pr.ANT Dwaiif Rose. 
Roots Spiikad Out, and 
33 UDDING Point Buuibd 


Fig. I.J3. Showing now 
TO Prune Vigorous 
Dwarf Rose. Cut 
Shoots Apphoximatklv 
Half Way Down 


Fig. 144, Showing how 
TO Prune Weak Dwarf 
R oSH. Cut Shoots to 
wniiiN Two Ryes trom 
]3asi-: 





Annual CirnvsANTHEMUMs 


Hhsjnia llvimiA.s 



Scabious 


Conuopsis 
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[Reprodtieed by coiirlesy of SuUon & ijd. 












SaT-PICiI.OSSIS 


Double Sweet Sultan 


Petunias 


Nigella 


[Reproduced by coiir/eiy of Siillou Cr Sous, LUl. 
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the tip of the latter, cut it off. Otherwise, 
do not touch these branches. 

Pruning weeping standards .—^Proceed on 
similar lines lo those suggested for ramblers. 
Cut out as much old flowered growth as 
can be spared having regard to the necessity 
for leaving an abundant supply of young. 

Pruning upright standards .—In late Mai'cli 
shorten the side shoots half to two-thirds 


variety. They arise from the roots of the 
two first named .sections, but may grow 
out ol the stem as well as Irom the roots 
of climbers and upright standards, 

Feeding. —^All sections of roses need gener¬ 
ous feeding. From early May until the end 
of September apply quarter strength liquid 
inaniu'c weekly, or a inixLiue of the following 
artificial fertilisers at similar intervals:— 



Fig. 148. Pruning Ramdler Rose 

A. Pltmcccd branclu 
D, Cut here, 

C. Youiif shoot, 

U. Suckers, to be lett. 


of the way back, in accordance with their 
vigour, the weaker ones to be treated the 
more severely, 

Removal of suckers .—Hybrid tea, hybrid 
perpetual, climbing, and upright standard 
roses are budded on to briar or mgosa 
stocks which at any time may throw up 
suckers or robber growths. These must be 
promptly removed, or they will destroy the 


superphospluilc of lime 6 i)ai ts, sulphate of 
potash 2 parts, sulphate of ammonia, 
sulphate of lime, and sulphate of nuignesia 
I part each. Apply the latter mixture at 
I oz. per square yard, or one teaspoonful 
per individual specUtveu, whichever is the 
more convenient, 

Autumn ireainmit .—After raking up fallen 
leaves, and cutting off spent blooms, fork 
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tlie bed!} a fool, deep and inulcli wllh a 3 in. 
layer ol strawy manure to protect the roots 
during winter. Do not allow the manure to 
assume actual contact with the stems, cjr 
it may cause canker. 

Ornamental shrubs. -Ornrnuenlal sliriihs 
are divided into two sc'clions, deciduous 
or leaf-slicddiiig, and evergreen. A pro¬ 
portion of both should he jdanlcd, to ensure 
the maxiinuiii beauty in b(Hh winter aiul 
summer, All decidiioii.s .sliruijs that are 
worth growing llowcr at some season. The 
following is a rcpi'cscntativc selection:— 


Darwinii (orange, May), Choisya teriiata 
(pinkish white, June), and Veronicas of 
various kinds, bearing blue, purple, pink or 
white flmvcrs from July to October. 

The arrangement oj shrubs .—Where space 
permits, a shrubbery .should be planted, 
Where it docs not, tlie shrubs should be 
.s]i:ice(l at intervals through the borders, 
'i'licir presence as pcrmanciU and dignilied 
features is necessary to an allractivc lay-out. 
The diagram .shows a beautiful shrub 
l>lantiiig scheme, Fig. 149. 

Trcparatiofi- of soil .—Prepare the soil 
on exactly the lines suggested for the 
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I'Oi. I’l.ANl'tNC 

I. I.lino Madtimo l.iinoiuc-tUoiiUk: wliiU). 
a. Cii|iir>(sc)< 1 itwsoiiisiiisi («>ver|!ccrii). 

3, lliicldli'l.-i Vrilihiniin(j>iir|ili’). 

.|, 1 ’liU:ul('l|)Uln!. Vintiiialc (\v>iiti-|. 

j, lliilly (Irtldoii Queen 

C>. I.lliie Aljilkon^o Lavalli i- (blur). 

7. llerbi’rls Uarwiiiil (orni>[,’c)- 
fl, CliciUyn Icniiktn (pinkiUi wliile). 

0. Holly Silver Qiieeii (rviTKrccn). 

10. I.ilacCImrIev X (reil). 

11, UibvSkiingiiineiim (ncl). 

l.c'iiftUi ol IiortliT. 
Mii^iimiin vndlln 
kliiiiiiiiiiit w'idlU < 


.'I.AS OK SlCUUinuCMY 

ij. AMcnbaJapoiilca(evrr6rceti), 
13. i)k'ivilla losca (|>iiik). 

I'l. Skiinniia Japoiiica (evetgreen), 
13. Cylmo Niaouli|;}il UmIc yollow) 
Hi. Yeionlca Antnuiii (Hory (lliii'). 
17. Uilies aurcmn (J'cllowi. 
iS. Cherry [.niirel {•‘tfcrgii-eit). 
i<), Kfcaliotiia [.angky<ns]s(piiik). 
an. Daiilme mezercuiu {pink), 
ai. ity<lra(i|,'i‘a puniculiila [ereiini).' 

-yo II. 

if h(>rd*-i- -15 It. 

I botilc-t—:olt. 


Daphne mczcieiim (rosy ]mrple, March) 
Ribes sanguiiicmn (red, April) Berberis 
sLcncphylla (orange, May), Lilacs in variety 
(May and June), Plu'ladelphus Virginale 
(white, July) Buddloia Veitchiana (purple, 
August). ICvergrcen shrubs are divided 
into two .sections, flowering and iion-lloweriiig. 
The latter arc grown for the beauty of their 
foliage, and inclnclc Aucuba japonica, green 
and variegated hollies, cherry laurel, Slcimmia 
iaponica, and conifers of all kinds. Ever¬ 
green flowering siirubs liavc as a rule little 
foliage charm to recommend them, but they 
bear lovely flowers. In this class are Berberis 


herbaceous border. Generous measures must 
prevail. 

IHunlhig period .—The ideal jrciiod for 
planting deciduous sluubs is late October 
to the end of March; for evergreens, April, 
The latter arc at that season forming \'igorous 
young shoots which enable them to take 
iiold of their new quarters without serious 
leaf shedding. 

Vruning deciduous shrubs.—The method 
depends entirely on the wood on which 
flowers arc produced. In shrubs l^clonging 
lo the Ribes class, for instance, they develop 
on short side shoots, which should be cut 
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half way back immediately after flowering, 
to prevent the inordinate lengthening of 
tlie side shoots which hear flowers only at 
their tips. Shrubs of the Philadelphus 
group produce their flowers on one year 
old wood, which after flowering becomes 
superfluous, Pruning, therefore, consists 
of shortening this flowered growth back to 
the point at which young shoots arise. In 
all cases prune immediately after flowering, 
to reduce the strain on the roots and admit 
sun and air to ripen the wood. 

Pyiming evergreen shrubs .—^There is no 
orthodox method here, but each April and 
September every shrub must be overhauled. 
Remo^’e the worst of each two crossing 
branches, dead and weak wood, and branches 
which straggle beyond the general outline. 
Evergreens that are being grown as specimens, 
siicli, as hollies and conifers, mu.sl have their 
leading or apical shoot carefully preserved. 
If that is cut off, growth develops vigorously 



Pig, 150. 

SiiRUD WITH Forked Leader 


lower down, and training becomes impossible. 
Sometimes those .specimens develop a forked 
leader. There are two shoots where there 
.should be one only. When tlri.s ocems, cut 
off the less promising of the two. Fig, 150. 

USEFUL HINTS 

Autumn-sown hardy annuals. — Hiudy 
annuals sown in August in .sheltered positions 
winter quite well out of doors, and flower 
in early spring, Strictly speaking, the plants 
become biennials when treated in this way, 
but it is customary still to regard them as 
annuals. 

Hardy annuals in herbaceous border.— 
When clumps of liardy annuals lire sown in 
the herbaceous border, it i.s necessary to 
consider the colour scheme carefully. Make 
sure that the liardy annuals do not produco 
a discord with near-by licrbaccous plants, 
otherwise the introduction will be a dis¬ 
advantage rather Ilian a liclp. 

Saving seed ol hardy annuals,—When a 
hardy annual of out-standing merit appears, 
do not remove the faded flowers. Cover the 
])laiit with muslin, to prevent cro.ss i)ollina- 
tion, and allow the seed a'osscIs to lill, and 
the seeds to ripen. Qniililic.s to look for arc 
good colour, perfect liabil, and profusion of 
flowering. Inlands possc-ssing tlieni often 
arise unexpectedly. 

Sowing biennials.—Adhere strictly to the 
end of May sowing rule, ollicrwisc the plants 
will not be vigorous enough to withstand 
winter. Many a failure is traccalilc to kite 
sowing. 

Shade plants,—Though tlic majority of 
herbaceous perennials demand full sun, a 
few succeed in partial shade, namely, 
doronicums, .spiraeas, paeonics, autumn 
anemones, anchusas, hcmevocallis, flag irises, 
and Michaelmas daisies. It is possible with 
the aid of these subjects to assemble quite 
a nice border in a shady spot. 
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Preparation of herbaceous border. -If the 
surface soil and siil)Soil ar(‘ very heavy, mix 
siiHicient sand willi lliom lii ensnre ponisity. 
The soil in these borders is m»t worked 
jniicli, heiic(‘ the nceessily, under leiiaeioiis 
conditions, lo use an ellieieiU ineehaniral 
opener, 

PloJitiug overgrceiis. If llie weatlier is 
very l)rigld iiiiniediiLlely aflei: evergreens 
;are planlcd, Llie Icaw.s drooi>, Ijocansc the 
roots lire not active cMiougli Lo kecj) them 
.supplied wiLli moisture. It is bad practice 
,to water unless the .soil is \’ery dry. Drooping 
can l)c prevcnled by .spraying the plants 
daily with aired water until llii; leaves are 
able lo stand liim unaided, 

CLASSRO()i\L WORK 

Hardy annuals for cutting.-Make a list 
of hardy annuals which in addilioii lo 
having gaiden decoialive \’alne, are useful 
for cuLling. In this category are calendnla.s, 
clavkiiis, annual ('hrysaiilheimims, godclias, 
cornflowers, lark.spnrs, candytuft, .s(‘al)ions, 
ursinias, and Californian poppies. 

Disbudding hardy aimuals.- - Cerlaiii hardy 
annuals siicli as calendulas, tiinnial clirysan- 
Ihcmuins, and Ciirnation and liegoula-IIoweied 
poppies hear imicli heller l>l(K)ni.s when 
clisbudclcd. A cln.slei of liuds forms at the 
end of cacli sliooL—one large bnd and several 
.small siibsidiuric.s, Remove the latter with 
the point of a i^enknife blade a.s .soon as 
they are large enough to hamlle. Jlring a 
typical budded shoot into the idassroom 
and demonstrate llu‘ jirocess. 

Selection of herbaceous plants. Make a 
list of lierhacc'ous plants that produce a 
sncce.ssion of bloom from Ajiril until October, 
explaining that any bonier in W'hich Ihi.s 
succession is not present lack.s completeness. 
The following i.s a suitable selection:—April, 
cloronicuins and polemoniiims; May, pyre- 


thruiiis and paconies; June, flag irises, 
gemns, lupins, and oriental poppies; July, 
delphiniums, anchusas, aLstrocmeiias, and 
licmerocallis; August, phloxes, helcniimis, 
solitlagos, and aconituins; September, knip- 
hofms, hollyhocks, fiiid early Michaelmas 
daisic.s; October, late Michaelmas daisies, 
sunllowcr.s, ai'lcniesias, and riidlicckias. 

Rose prunmg,—Bring into the classroom, 
.shoots of dwarf roses, and explain the reason 
why when pruning a slanting cut is made, 
namely, to prevent water lodging on the 
wood and causing dic-back. Explain also 
why the inter-nodal cut is iinsuitabie, 
namely, sap cannot puss the last leaf bud, 
hence snags left on mn.sL die and ultimately 
cause further die-back also, 

Rose feeding.—Wliere artificial fertilisers 
lire used, mix the ingredients in the class¬ 
room. The parts of every formula arc by 
weight. Rub each ingredient through a small 
sieve to take nut the lumps, and mix two 
or three limes, 

A humorous poem: 

SWEET REA CULTURE 

Prepare Llie ground in Aiilmnn 
yVnd sprinkle lime about; 

(live the .soil lime to settle 
Before you pliiiiL them out. 

The trenches should be Llirce feet deep 
And also two feet wide. 

With Ixuic-mcal, soot and farm manure 
Mixed with the .soil inside. 

You’ll find that mid-September 
Is the ]>roper time to start; 

Tliin out the plants LiiUil they stand 
Just half a foot apart. 

Be careful how you drain the soil 
Put sand along each row— 

But, Gladys, she just shoves them in, 

And, golly, how they growl 

Keginnld Arkell. 
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XII. LAWNS AND LAWN MANAGEMENT, 
ROCKERY CONSTRUCTION AND THE 
CULTIVATION OF ALPINES 



[Photo: T. Alec Urown 

A Quibt CouNBn or A Bba-utieul Gaiujen 


The lawn.—A well-kept lawn is the glory 
of the flower garden, It provides a perfect 
setting for shrubs, roses, herbaceous, and 
bedding flowers. At least one-third of the 
ornamental area should be laid down to 
grass. There are two methods of forming 
a lawn, which after the preparation of the 
site has been dealt with, will be treated 
separately. 

Preparation of the site.—Dig at least i ft. 
deep, incorporating with each square yard 


one paillul of well-rotLcd stable inaiiiire and 
3 o'&. of bone meal. This trealincnt i,s move 
generous than that often accorded. It is in 
keeping with the hudings of modern research, 
which prove that in the past lawn sites were 
inadequately inaniired. Remove stones larger 
than a golf ball, and perennial weed roots. 
Break down the lumps, and get an even 
surface as far as possible. Afterwards roll, 
make any necessary adjustments in the level, 
and reroll. Firmness is very essential. 
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Sim'iii^ /fHt'U .seed.- '-TIilto are two acoeplcd 
])cnods—August :uul April. Angiisl is more 
generally favoui'ei.1, beauise luoniing dews 
cxpcdilc geniiiiialion. ('luiose ii calm day, 
us wind upsets the dislrihutidii rate. Sow 
ij- oz, of seed p(3r square yard, covering it 
witli ,}• inch of riddled .soil. Afterwards roll 
lightly. 

Kayly If dry wcalher jircvaiLs 

before the grass reiidio.s 2 in, tall, wiilor 
generously, us not iiiUil this height is readied 
arc the roots able to draw inolKturc from 
beneath the surface layer. Hand weed if 
necessary, standing on a raised platform to 
prevent heeling of the surface. When llie 
grass is 2 in. tall, clip buck to i in. This is 
the only clipping needed by August-sown 
lawns before winter. The following .spring 
llic mower can be used in the ordinary 
way, Sj)ring'Sown lawns should be clipped 
with hedge shears tlirce Limes before being 
cut with the mower. 

Tuffing a • Select reasonably weed- 

free, closely knitted pasture Ljirf. Lift it 
with a turfing iron in slrijis 2 in. thick, 
2 ft. long and i ft. wide. Uniform mcasiirc- 
nicnts arc a great help in ensuring an even 
surface. 

Laying Ihc lurf. —^Mild, comparatively dry 
periods between the hcgiiiiiing of October 
and the end of Murcli arc best for this 
purpose, Start at one eiul of the prepared 
site, lay the turves side by side, press them 
into position with a Hat lammcr, fill up the 
cracks between the turves with fine soil, to 
provide a Inidge oi'cr wliicli the roots can 
knit. Lastly, roll well, and cover the surface 
with in. of eipial ])iiiTs well-rotted manure 
and line soil, to feed the lool.s and prevent 
the (levclopineiiL of Ijure patches. 

Feeding established lav'us .—In early March 
every year apijly a i oz. ])cr square yard 
dose of a mixture of .supeiphosphale of lime 
4 parts, sul[)liate of ammonia and sulphate 
of potash I part each. Water after the 
application to dissolve the mixture and 
prevent temporary turf burning. Each July 
apply a mixture of 4 parts sand and i part 
sulphate of ammonia at 2 oz. per square 
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yard; water the drcs.sing in, The two 
applications maintain a lawn in perfect 
couditien from the nutritional standpoint. 

Mowing .—^Thc lawn mower must be in 
IJcrfccL condition, otherwise it will ladder 
or bruise the turf. Oil the bearings iDcfore 
every mowing, not on the grass, or oil 
droppiiig.s will kill the turf. Do not mow in 
wet wcalher. Commence mowing in early 
April, cease in early October. In very dry 
weather, mow without the grass box, allow¬ 
ing the cuttings to be sprinkled over the 



luc. 151. Flower and Fruit or Charlock 
Charlock is a common of lltc *'cross-lcarcr " Inmily. 


surface as a cooling, moisture-retaining 
niiilch. 

Rolling .—During spring, roll once a week, 
ill .summer once a fortnight, in autumn 
and winter whenever the ground is dry 
enough to take the roller wiLliout the 
implement picking up soil amongst the turf. 

Spiking. —^'I'liis process admits air to the 
soil, which must be firmed by continual 
rolling, to maintain an even surface. Small 
lawns can be spliced by pushing in the tines 
of the gaiden fork 4 in. deep, large lawns 
by the use of a spiked roller. The operation 
should be performed monthly during spring 
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and summer, at two-moiithly intervals during 
autumn and winter. 

Daisies (Fig. 152), common 
lawn weeds, can be destroyed by sprinkling 
the foliage thickly with la\vn sand. Dande¬ 
lions (Fig, 153) and plantains must be cut 
out with an old table knife. Into the hole 
vacated by each dandelion drop a pinch of 
sulphate of ammonia to kill the left-in stub 
of the tap root, which is inacce.ssible to the 
longest knife blade. Kill moss by watering 
with permanganate of potash solution (| oz. 
in 2 gallons of water, and i gallon per square 
yard), Exterminate clover by dressing il 


thickly with a mixture of 20 parts sand, 2 
parts kilii-dried sulphate of iron, and 1 
part sulphate of ammonia. Apply this and 
the lawn sand for dai.sies in dry weather. 
The appearance of weeds need not be 
regarded as a sign of bad management, but 
as a natural proccs.s due to the dissemination 
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of the seeds of iiuligenous species amontjst 
the grass. 

Repairing lawna.- -Undertuke work 

as soon as mowing ceases in auliimn. (hil 
out bare patches and lill llieii} with accuralcly 
cut pieces of good turf. Into the crack 
between llic new and the ohl turf, place soil 
to act as a Inidgc o\’cr which tiie roots from 
both sides can cross, 

Lawn diseaacs. —"Fairy" rings may 
appear, due to the activities of a fungus. 
The grass dies in a circle, the laLlor gradually 
spreading outv'ards as the range of the fungus 
increases, Destroy the latter ])y watering 
with sulphate of iron solution (;} oz. of the 
crystals in 2 gallons of water, ami i gallon 
per square yard). Mildew, a icaf-whitening 
disease, attaclcs tlu* turf in sliowery weatlier. 


A good remedy is to sprinkle thickly with 
llcjwers of sulphur. 

Imk'h —Earthworms, though beiic- 
licial in cultivated land, are enemies to 
the lawn, ]>ccause they throw up mi- 
.sightly, turf-fouling soil casts. They can 
be (Icstroyeil by sprinkling mowrah meal 
<ui the surface at 4 oz. per square yard. 
Water it in, using 2 gallons per .s([Liarc 
yard. In a very short time the worms 
wriggle to the surface and die quickly, 
I hoy should lie collected and burned. 
Lcalherjackcts sonictimc.s attack the roots 
and commit great devastation. Dressing 
with lead arsenate at 2 oz, per square 
yard destroys tlicin. This is a poi.son, and 
must, lliernforc, he handled and stored 
caulioiisiv. 
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The rociery.—Rockery or alpine gai-den- 
ing is a comparatively modern feature which 
we owe to the great work done by plant 
collectors in the Near .and Far Ejist. It 
provides for the cultivation of a wide range 
of alpine plants, including pnintilas, alys- 
sums, saxifrages, campanulas, gentians, 
jjhloxes, lithospermiims, heliaiithcmums, 
thymes, sedums, aubrictias, and rainonclias. 

The selection of the stone .—This is an 
important matter. It is an offence against 
tlie liigliest landscape gardening law to 
introduce stone different from that in the 
geological formation of the district. Thus 
sandstone, mUlstorie grit, or limestone should 
be used as local circumstances determine. 
An important proviso that must be made 
is tliat the stone selected must be hard 
enough to weather well. 

Tha selection of the site —As a rule rock¬ 
eries do not look well in the middle of a 
lawn, They sfiould have an end or corner 
position with, if possible, a background of 
trees. The site must be siiimy and naturally 
well drained. 

The jireparalion of the site .—Dig i ft. deep, 
working into the trench a 2 in. layer of rubble 
if the soil is at all heavy, otherwise water 
might, in specially wet times, back up, 
flood the plants, and kill them. Many an 
otherwise good rockery has been perman¬ 
ently damaged in this way, After digging, 
tread firmly or roll, and wait a fortnight 
before putting down the stone, to allow for 
sinking. 

The construction of the rockery .—Convey 
the equipment to the site. For every ton of 
stone, one ton of good soil is needed for 
packing. 'Work to no design. Visualise some 
hill in the district, and try to reproduce it 
in miniature. First lay a course of stones, 
fill r\p the middle with soil, then lay another 
course, fill up again, and so on until the 
rockery is completed, Each stone must be 
buried half its depth, and it should tilt 
slightly backw'ards so that water is conveyed 
to the plants near by, and not away from 
them. See that the striae in the stones are 
laid horizontally or nearly so. An unpardon¬ 


able fault is committed il the striae incline 
.sharply. Fill up uU cavities between the 
stones with soil. Tliesc arc known as pockets, 
aiicl it is in them that llic plaiiLs grow, 

Planlinii a nic/.'rn'.--SepLoinber and 
October, March and April arc the rccogni.scd 
j)cri(Kls. It is advi.siiblo to raise or piircliasc 
planLs in ))ots, as when tliey ate lifted 
straight from the open ground tliere is a 
risk of .serious lOot disliiihaiue, xs’liicli inny 
be reflected in llie dcialli of tlic jilant con¬ 
cerned, and ill any case it will cause .scricm.s 
embarras-smenl. Plant lirmlj', and if the 
weather is dry, water daily until growth 
resLarts. 

Choice of plaulin^ positions .—It is ol)\’ioiis 
that the natural irregular way in which 
stones arc laid create shallow, deej), shady, 
and sunny pockets, Select a .suiLablc plant 
(or caclt. 'riuis, primulas, alyssnms, and 
aubiiclias like deep shady pockets; raiuon- 
clias .shallow and .shady; oiicnisted saxifrages, 
hcIiaiUhomums, caini)amila.s, lilliospermnnis, 
and gciiliaiis, deep sunny pockci.s; phlo-vcs, 
thymes, and sednms shallow and sunny. 
Careful planting on these linos onsvircs 
greater succcs.s. 

The propagation of nlpiiies from sceti .— 
Most alpincs can now be rai.sed from seed, 
which should be sown in .shallow boxes of 
sandy soil in the cold frame in April, When 
the seedlings arc large enough to handle, set 
them separately in tluimb poL.s. ii.sing rather 
richer compo.st. Plunge tlic pots to the rim 
in small, sharp cinders in a .sunny spot out 
of doors. Weed and water tlicm ciiicfiilly, 
and by September they will be ready lor 
planting in the rockery. 

T/ie propagation of alpincs by ilivision.--- 
Planls of tlic rosclle type, such wa ciimpaiui- 
las and saxifrages, arc easily increased by 
lining overgrown plants, splitting them uj) 
into small pieces, and veplauling straight 
away. September and October, Marcli and 
April are suitable periods for tliis work. 
On an average the plants in this group need 
dividing every three years, though wlierc it 
is desired to propagate rapidly, division may 
take place every season. 
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The pyopcigdtiou- of u/piiics by cnUings .— 
Plants forminf[ dearly dcrined shoots such 
fis helianthcmums, luibrictias, anil gentians 
can he propagated by means of 2 in. long 
ciitting-s, wliidi should be inserted during 
and May in a 4 in. deep, wcU-dnuned 
bed in a sunny cold frame. Slmdc tlie glass 
Uglitly for a week or two, Icecp the frame 
closed and water carefully. When the 
cuttings are rooted, set them separately in 
thumb pots; and treat them a.s suggested 
for seedlings. 



riG. Showing Jliirnon of WioTncTiNO 

CiioiciJ Ai.i'inils in Wintek 


The control of .s/ngs,—-Slugs arc serious 
rockery pcst.s. J'licy find llic stones excellent 
harbour. Pieces of inverted orange or grape¬ 
fruit rind, IcLLiiec leaves, and patches of 
bran covered by a tilted slate make effective 
traps, while visits made with a torcldighl 
after dark will result in good hauls of these 
undesirables. A light sprinkling of crystals 
of permanganate of potash round a favourite 
plant is a certain safeguard against slugs. 

The autumn overhaul .—When growth dies 
down in the autumn, cut it off, and where 


the soil has perished, remove it and replace 
with good soil. Sprinkle a 4 in. layer of small 
sliaip cinders on the surface of the pockets 
to keep them dry in winter, If any stones 
are displaced, replace them, and pull up 
every weed, as if the roots travel under the 
sfcone.s, nothing short of partial or total 
dismantling m\\ clear them out. 

USEFUL HINTS 

Weeding newly sown lawn.—This is rather 
a delicate operation, If performed in dry 
weather, the grasses are dragged out along 
with the weeds. If performed in showery 
weather, the weeds come up without dis¬ 
turbing the grass. Clioose the latter condi¬ 
tions, therefore, or where they are not 
opportune water thoroughly the day before. 

Turfed lawn.—Occasionally the turf used 
for lawn laying, though good in quality, is 
matted and shaggy. When it is so, clip it 
liiird back with shears immediately after 
laying, and in due season healthy young 
grass will spring up. On no account leave 
the shaggy mat through winter, otherwise 
it will collect fog and damp, and bare 
patches result. 

Lawn spiking.—When pushing in the 
fork lines, and withdrawing them, do not 
twist or press sideways, Let the entry and 
exit be perfectly clean and straight, other¬ 
wise the roots will be damaged. 

Damp lawns.—There are very often damp 
patches on the surface only, due to continuous 
mowing and rolling. The condition can be 
corrected by spreading a thin layer of small, 
weathered charcoal cinders on the surface, 
and rolling them in, TJiey quickly become 
invisible, in no way interfere with mowing, 
and by opening the soil, allow the water to 
drain away. 

Repairing lawns.—U is obvious that when 
bald patches appear on a lawn, there must 
be some fimdamcntal fault. It is advisable 
therefore, after prepnring a place for the 
new turf, to fork the underlying soil i ft, 
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deep, and mix farmyard marmre freely 
with it, 

Slugs in the lockery.—Biaii traps ([nickly 
rid El rockery of slugs. Spread iicrc iind llierc 
4 in. square, i in. tliick kiyers of ordinary 
bran. Cover eadr kiycr witl) a tilted .skde, 
The slugs will flock to the bran, from wliirli 
they should be removed, and dropped into 
a pail of brine. Crystals of permanganate of 
pota.sh are deadly to slugs, 



Pig. 157. Common Wkkds— 

•jHE Ki:d Popi'V 

. 'Ihc poppy sesUers many lniii(Jtcd.s ol liny SDCih 
IhroMBli holes uiiOcr the cup of (he sccd-box. 

Small rockery shrubs.—^No rockery is 
quite complete if furnished only with .succu¬ 
lent plants! A few small slind^ at the 
summit greatly improve the effect. Sluuibs 
suitable for this purpose are azaleas in 
variety, Erica mediterranea, Daphne mczci- 
eiim, Hypericum Moscriamim, and any 
dwarf kind of Cupressus. 

Rockery plants lor shady places.—It often 
happens that a shady site can best be 
developed by forming a rockery in it. Tl^c 
avercige range of plants is useless in such an 


aspect but tUc following will succeed and 
make a very bcEUiLifid picture:—genliims, 
.silencs, aiibriclias, hou.'^tonins, antL'iinniias, 
and ncpclas. 

Wiiitor protection.—Tdinc-luving rockny 
plmUs such Eis r;nni);iinihis, creeping gyp.so- 
philas iiml encnistiMl saxifiugcrt, me liiiblc 
to dumi) off in wiutor unless tlic, crowns are 
covered with in. biyer of .suuill limestmie 
cliipping.s. SpcciEdly succidciiL iilaiits such 
as tlic mo.ssy sa.vifriigcs, reiiinndijis, iili)ine 
jflilo.xcs and colyledon.s :ire ]iid)le to .sulfur 
from crown canker indoss iniilclieil with 
Tin. Ijiyer of leaf mould. Both mulchc.s 
imisl be Eipplicd as .soon as Llic idanl.s arc 
cut down in autumn, 

Aggressors in the rockery.—Vigorous grow¬ 
ing plants like avEibi.s, iberi.s, nepeta and 
the coininoiicr saxifr{igc.s tpiickly overrun 
the pockets allotted lo them, Keej) a .sharp 
watcli on tlic trcspusser.s and cut tiiom l)ack 
promptly, oUicrwise some fiir dioirer .subject 
growing near tnay bo overwiielnied. 

CLASSROtlH WORK 

Lawn weeds.—Make a list of hiwn weeds. 
Where possible, secure specimens of them, 
so that they may become familiar to the 
children. The following arc Ibe commonest; 
—.sorrel, creeping buttercup, bulbous butter¬ 
cup, yarrow, great planlEiiii, ribwort plantain, 
mouse car hawkweed, cat's car, dandelion, 
pcadwort, daisy, clover, and nioiise car 
chickweed. 

Leathei’jacket,—Dc-scribe the life, history 
of the Icalhcrjackut, and explain how greatly 
it injures lawn grasses. Tliu essential points 
ill the life Iiistoiy arc egg-liiying in August 
and September, each female depositing 100 
to 200 eggs. Larvae hatch in a fortnight, 
feed until the following July, and pupate 
for three weeks, when the perfect insect 
again appears. 



THIRD YEAR COURSE 

XII. THE STRUCTURE AND MANAGEMENT 
OF THE GREENHOUSE, AND A SCHEME 
FOR A YEAR’S SUCCESSION OF CROPS 
AND FLOWERS 



The greenhouse.—'J'lic greenhouse Ls a 
valuable part of garden equipment. Ifc is 
inclispcnsable if the garden is to be self- 
supporting, Without il, much stock, raised 
elsewhere under glass, must be bought. 
Included in this category, arc summer 
cauliflowers, suminer cabbages, Brussels 
sprouts, and half hardy bedding plants like 


snapdragons, stocks, asteus, zinnias, and so on. 
Further, the greenhouse is essential if exotic 
plant.s such as chrysanthemums, fuchsias, 
petunias, palms, dracaenas, etc., are to be 
grown. Lastly, a glass structure of this kind 
is valuable for demonstrating the cultivation 
of tomatoes, cucumbers, French beans, winter 
lettuce, winter mint, and similar crops. 
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Types ojgreenhouse.— aic Uvo types, 
span roof and lean-to. The latter is not very 
satisfactory, because light enters on three 
sides only, A lean-to house is built against 
a wall or fence, A span roof Jionsc, on the 
other hand, is an independent structure 
receiving light on botli sides and at both 
ends. It is the type that should be chosen. 

Aspect .—As light is one of the vital factors 
in plant growth, it follows that the situation 
chosen should be open to the sun all day. 
The ideal is to run the liouse north and 
south; the distribution of light is then even. 
If at certain seasons shade is necessary, it 
can he applied artificially. 

Size of house. —^Nothing is more unsatis¬ 
factory than the toy greenhouses sometimes 
seen, No useful work can be done in them. 
A house 15 ft. long by 9 ft, wide, and having 
a maximum height of 8 ft., is eminently 
suitable for general purposes. 

Specification of greenhouse. —Use seasoned 
deal, 21 oz. horticultural glass, fix dovetail 
joints, put ventilators at both sides so that 
air can be admitted no matter from what 
direction the wind blows, ^v^tUout cxpo.sing 
the plants to the risk of cold draughts. Tlic 
roof should slope at an angle of 38 degrees, 
and the wood and glass frames should rest 
on a 2 ft. high, single brick wall. A good 
size for the glass panes is 12 in, long by 10 in. 
wide. Portable stages 3 ft, high should be 
fitted inside the house, and provision made 
for a aft. wide path down the middle. At 
schools where there is a manual instruction 
class, it may be thought desirable to build 
the greenhouse. Where there is not, the 
details given will be lielpfiil when asking 
for tenders, (See the M^oodwork section for 
Garden Equipment in Volume IV.) 

Heating. —A very efficient, Jincl at the 
moment the most economical method, is a 
coke-fed boiler fitted with hot water pipes. 
In districts where electric cuirent can be 
purcliased at slightly less than |d, per unit, 
thermostatically controlled electrical heating 
is recommended, There is no clanger of the 
fire going out, or of the temperature fluctu¬ 
ating wildly. The thermostat controls that. 


Where neither boiler nor clcctriciLy is avail¬ 
able, a fiiiiic-proof oil .stove may be used. 
An iinhcatccl greenhouse is of little value. 

Vcnlilaiion.--X\\h is a highly important 
proce.ss, as only by careful study can tlic 
temperature be regulated. The ventilators 
.should always be opened on tlic leeward 
side, lo exclude cold draughls. The extent 
of the opcnu\g depends on the season and 
on the plants that arc being grown. One 
point that must he stressed Ls the necessity 
for opening early enough in Ihe morning 
to prevent sun scorch. A grccnlionsc is a 
sun trap. Unless there i.s a way out for tlie 
rays that pass Ihrongli the gla.ss, growth 
will be badly scorclicth 

Hygiene .—Wjush down the grccnlionsc two 
or three limes each year with hot, soapy 
water, taking care to get into the cicvLccs, 
In the latter nuany Insect pests lay their 
eggs, and diseases find liarbour there- Allow 
no litter to accnmulutc under tlic singes, or 
behind the jiipc tracks, otlicrwisc woodlice, 
cockroaches, and crickets will soon find 
their way in, lirecd, and do much damage. 
Wasli tlic plant poLs whenever they become 
green, or air cannot pass through the porous 
sides. Wash the glass outside regularly, 
especially in winter, when dirsL collects on 
it, and excludes light. 

Watering, —Water siioiiltl be laid on, and 
a tank provided of sufficient liolding capacity 
lo water everything in the house once. After 
each watering fill the tank, to allow the 
water to air to the teinporalure of the house. 
Cold water drawn straight from the mains 
inflicts a serious check. Clean out the tank 
every six weeks, to get rid of the slime that 
acciinuilatcs at the bottom, contaminating 
the water. From April 1st to September 
30th, water in the afternoon to make sure 
that no plant jxisscs the night dry. From 
October ist to March 31st, water in the 
morning so that atmospheric moisture can 
dry up before evening, and prevent damping 
off. See that each pot or box stands level, 
and when they need water, fill them to the 
top. 'Hie lighter colour of the soil is generally 
a siifBcient indication of dryness, but where 
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thei'c is doubt, rap the pot „ ^ 
twice with an iron nut fixed ' ■' 
to the end of a stick, Water 
if there is a riiif^ in response 
to the second rap. Pass on if 
there i.s a dull lluid, as the soil 
is moist cnouj'li, 158. 

Poiliiii' shed. —If po.ssiblc, 

])uild a small shed at the end ^ 

of the greenhouse, and com¬ 
municating with it, In this 
shed sow seeds, pot plants, mix 
composts, store pots and other 
necessary equipment. Where it 
is not possible to have a potting 
shed, much of the work must be 
done in the greenhouse itself, as iiA.iTER 
it is too risky, especially in ^on nui. 
Gariy spring, to take gi'ccnliou.sc *'• 
plants into the open air. 

Uqiiipment, —This comprises watering cans 
fitted with roses, a potting bench, dibbers, 
rammers for firming soil, raffia, stakes, 
insecticides, fungicides, seed iioxcs having 
the following diincnsion.s, length 2 ft., width 
I ft., dfiptJi 2^ in,, a supply of flic following 
sizes of flowerpots, 2 in., 3 in., 4^ in., 5 in., 
Gin., yin., 8 in., and pin, The measure¬ 
ments l•e^cr to inside diameter. All pots 
must be washed before being used. Further, 
there must be a .supply of the following 
compost iiigreclienls;—loam or turf, stacked 
three months before use; leaf mould rotted 
for SIX months; peat; well-rotted manure: 
river sand, and bone meal. 

A YEAR'S GREENHOUSE 
PROGRAMME 

Raising vegetable plants.—The following 
programme can easily be compassed in a 
15 ft. by 9 ft, greenhouse. 

In rebruary sow Brussels sprouts, summer 
cabbages, summer cauliflowers, celery, and 
leeks in boxes, using a riddled compost of 
loam 3 parts, leaf mould and sand i part each. 

Lalef treatment. —When the seedlings are 
forming their third lough or normal leaf, 
transplant them 2 in. apart into boxes. 


adding i part of well-rotted manure to the 
compost advised for seed .sowing, Grow the 
seedlings in the greenhouse until they are 
well established in these boxes, then harden 
them off in a cold frame preparatory to 
planting in the garden. 

Raising half hardy siimmor bedding flowers. 

Ill early March sow in boxes lobelia, 
alyssum, stocks, asters, zinnias, nemesias, 
salvias, golden feather, ageratum, and snap- 
dragon.s. Treat the seedlings piccisely as 
advised for the vegetables, finally setting 
them out in the beds and borders. 

Tomatoes.—Sow seed in well-drained 7 in. 
pots in late January. Space the seed Jin. 
apart. Just cover it with silver sand. Cover 
the pots first with glass, and then with 
brown paper. Remove tlic covers when the 
seedlings appear, 

Trealmenl of the seedlings .—On the forma¬ 
tion of the third normal leaf, plant the seed¬ 
lings 2 in. apart in boxes. Afford them 
abundant light. Before overcrowding arises, 
set the seedlings separately in 2 in, pots, 
Wlicn tlic roots are ranging freely round the 
sides of these receptacles, transfer the plants 
to 4I in. pots, from which they are repotted 
into the 9 in. size, in which they fniit. 

The final repoiiing .— Place a layer of 
inverted crocks or potsherds at the bottom of 
cacii pot, next a 2 in. layer of turf broken to 
walnut size, and on this a lin. layer of compost 
firmly rammed. Set the plant in the middle 
of the pot, ram the compost firmly round it 
just covering the soil ball. Thus at first the 
pots are only about half filled. Make 
additions of similar compost later, as growth 
demands. Stand the pols 18 in. apart on 
the greenhouse stage. An ideal compost is, 
loam 4 parts, well-rotted manure and sand 
I part each, with a 5 in. potful of bone meal 
to the baiTOwfiil, 

Pollination .—When flowers open, dust 
them daily at noon or thereabouts with a 
rabbit’s tail or camel hair brush to distribute 
the pollen, and ensure a heavier crop. 
Experiments prove that pollination increases 
the yield by 5 to 10 per cent. 
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The removal of side shaofs .—The tomato 
is naturally a brandling plant, but under 
cultivation is confined to a single stem. 
Remove, therefore, all side shoots that arise 
in the leaf joints, with the point of a pen¬ 
knife blade. Fig. 159, 



Tig, 159, Tomato Plant 
SHOWING SioE Shoots 


Stopping .—Remove the growing point of 
each plant one leaf above the fourth truss of 
fniit. Retain tlie best of the resulting side 
shoots, and allow it to fruit, This process 
prevents the plants from weakening early. 
^Vlien at last they do weaken through sheer 
exhaustion, again remove the growing point 
to concentrate nutriment in the developing 
crop. 

Defoliation .—Remove leaves anil parts of 
leaves that by obscuring light interfere with 
ripening. The process must be very careluU}' 
carried out, and limited to the actual needs. 
Drastic defoliation prevents fruit swelling. 

Feeding .—After the first fruits start to 
colour, feed weekly and alternately with 


dilute liquid nuimirc and .sulphate of potash 
(one tcaspoonfiil per plant pcrflo.se). Sprinkle 
the fertiliser evenly on the soil, and water 
it in. Continue feeding until the last fruit 
is gathered. 

Winter lettuce.--Sow seed in boxes as 
advised for vegetables, and when the seed¬ 
lings are forming li\cir sclmuhI normal leaf, 
transplant them 2 in, aixuT into other 
hoxe.s. 

I'inal phniing. -Indore o\'crcrowding 
arisc-s in the hoxc-s, tran.sfcr Lhe jdants to 
(heir final (jiiarter.s. Make upon the stage 
a ^ ill. deep bed of good loamy soil. Place 
2 ill. of rubble beneath tile lied for drainage, 
Set the plants 9 in. apart, talcing carc not 
to bury the liny growing point. 

IFufmiig.—Winter lettuce must be kept 
consistently moist, but it is essential not to 
damp the leaves when watering. 

Light .—^'riiis is a vilil need. Unless the 
crop receives five liour.s' liglU per dicni, the 
plants will not licart. See, tliorcforc, that 
the gla.ss l.s washed wcclcly, 

I'mdii's .—Vaiieties are mentioned here 
because of Ihcir great significance—Cheslumt 
Iiurly Giant and I-nos Tenuis Ball arc the 
two sorts which succeed best in winter. 

Forcing crops.—Rhubarb.—Forcing crops 
arc crops which, having finished Llieir growth 
out of doors, arc lifted and forced into 
premature growth in urtiliciul lieat. Many 
can be grown in the greenhouse, 

Lift the roots at the end of October, and 
after cxpo.sing lUcin to tlic elements for a 
fortnight to rctiU'd them, plant tlieni under 
the stage closely together In ordinary garden 


I'lc. lOo. Rhudard lloor 

l^RIiPAREO FOR FoRCINCV 
a. Sborlcncd rool, 6. Crown. 
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soil. Leave just llie riowns or lops oxposod. 
Place a curLaiu in front of the stJif'c to 
exclude JiKlit, ke(^p llie soil consistently 
moist, and in nino or ten weeks tiie crop 
will be ready for ^'alhcrin^;, Im^. i()o. 

Seakftle.' -Alonf;sule (lie rlnibarh bed make 
a similar bed of seakale, pl:inlin^( tUe roots 
4 in, apart, Pidon; i)luiitinf», at any linu* 
from the end of October Ln inid-Afareli, cut 
off the side rorjls, Imi}' them in sand, and 
plant Ihcm as root cutLiiif^'S in boxes in the 
I'l'ccnhoiisc in (’arly I'c'bruary. Cut the sca- 
kale when the blanched leaf sfalks arc 701. 
loiifi. 

Chicory.-('an lie I’vowu under similar 
conditions to seakale, with the cxccjition 
that the side roots must not be removed. 
Cut the leaf stalks when they arc 8 in, long. 

Mint.—Lift the roots at any time from 
early November until mid-February. Shake 
off the soil, and stce]) the routs for twenty 
minutes in \\'atci’ liealed la a tcnijJeralu/’e 
of 118° F, as a safeguard again.sL rust disease. 
Plant I in. apart ami i in, deep in boxes, 
stand the boxes on tlic .stage, and water 
carefully. 

Gallicr{)[i^ wind,—\Vhen galhcriiig forced 
mint, cut each sprig just jibovc the third 
joint from the base, tlui.s ensuring a second 
growth of side s[)rigs even more profuse 
than the lirst. Fig. ifii. 


leaf mould, with .sufficient sand to ensure 
porosity. Bury tlie tops of the crowns 3 in. 
deep, giv'c abundant rnoLstiire, and free 
growth will ensue. 

GreeiiJiouso flowers.—An all-tlie-year- 
rouiid siicce.ssion of flowers should be main¬ 
tained. This is po.ssiblc by growing the 
following:—daffodils, tulips, and hyacinths 
for blooming in January, February and 
March; cinerarias for April and May; 
herbaceous calceolarias for June; pelar¬ 
goniums, geraniums, and fuchsias for July, 
Aiignst, and September; chrysanthemums 
for October, November, and December, and 
Chinese primulas for November to February. 
Brief cultural details for each of the above 
subjects now follow;— 

Bulba.—Daffodils, tulips, and hyacinths 
should be potted in late September or early 
October. Set daffodils in 6 in, pots, five 
bulbs equidistant in each; tulips in 5 in. 
pots, four in each; hyacinths in 4^ in. pots, 
one in each. Use a compost of loam 3 parts, 
leaf mould, well-rotted manure, and sand 
r part e^h. 

Ilojtf lo pol bulbs—Set each bulb on 
layer of sand, to ensure comparative dryness 
in the vicinity of the root plate. Pack 
compost firmly round the bulbs, leaving just 
the crowns or tops exposed, Water thor¬ 
oughly through a rosed can. Fig. 162, 


Asparagus.—Tlnec-year-old crowns should 
be planted in boxes of the margaidnc type. 
Use a compost of 2 jxuts each of loam aii<l 



Fig, iGi, Showing where to Cot Forced AUnt 
ti Cut lierc llircc Joints from the base ol Ihc stem. 



I'lo. 162. Showing iio\v to 
Pot Tulij’s 

ii. Layer ol cracks lor drainage. 

b. Layero(compostriddlings lordrainagp. 

c. Compost. 

d. Layer of sand and planliiig level, 
f. Dnlb. 

/. I.rvei to whiili pot slunild be filled willi 
compost, 
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'The phmgc bcd.—B^xy the pots 4 in. clecp 
in a bed of coconnt fibre, sand, or small weatli- 
ered cinders, leaving tlicm there until the 
shoots are 1 in, long, Make the plunge bed 
in a sheltered spot out of doors. The object 
of the plunge bed treatment is to .stimulate 
the bulbs to form roots before devclojung 
shoots, Unless they do this, the buds will 
go blind, 

Lnler treatment .—On rciuDving the pots 
from the plunge bed, stand them in a par¬ 
tially shaded cold frame for a week, to 
enable the pale yellow shoots to turn green 
slowly. Violent exposure to light is another 
cause of bud blindness. The week over, 
transfer the bulbs to the greenhouse, where 
with careful watering they will unfold 
perfect flowers, 

OInsrarias.—Sow the large-flowcrcd and llie 
stellata varieties in boxes m the cold frame 
in early July. When the seedlings are large 
enough to handle, transfer them separately 
into 2 in, pots. Shade the glass lightly willi 
whitewash, 

Later treatment .—When the roots range 
freely round tire sides of the 2 in. pots, repot 
into the 4^ in. size, At the end of September, 
remove the plants to the greenhouse. 

Winter management .—Afford abundant 
light, remove basal yellowing leaves, and 
if green fly attacks, as it very likely will, 
destroy it by spraying with nicotine iusectU 
cidc. In early February transfer the plants 
into 7 in. pots, the flowering size. Use a 
compost of loam 3 parts, well-rotted manure, 
nut charcoal, and sand r part each. Pot 
firmly, 

deeding .—After the roots reach llie sides 
of the final pots, feed weekly with dilute 
soot water until the end of the ilowering 
season, during which the glass over the 
plants should be heavily shaded. 

Herbaceous calceolarias.—Can be grown 
under generally similar conditions to those 
advised for cinerarias. The differences are 
that the seed, being exceptionally tiny, must 
be mixed with an equal quantity of white 
flour, to ensure even distribution. And 


when the plants are 4 to 5 in, tall, the 
growing point must be removed, to promote 
a branching habit. 

Pelargoniums and gerfliiiums.—In the first 
instance stock iniisL l)C bouglU, as rai.sing 
plants from seed is not pracLiciible, Niiisery- 
nicii sujjply young plaiiLs in 2 in, ])ols. They 
quickly need potting into the qi in. size, 
in which they bloom the first season. Remove 
the growing point at 
5 in. tall, to ensure 
side .shoots. 

After flowering .— 
When the plant.s 
fini.sh flowering, 
gradually withhold 
water, and as soon 
as the leaves 
yellow, lay the 
plant.s on tlieir sides 
for two or three 
w 0 e Ic s. T lx e n 
.shorten eacli .shoot 
Iwo-llxlrds of the 
way back, water 
moderately for a 
time, and before 
winter many young 
g r 0 w t h .s will 
develop. Fig. 1C3, 
Spring (reaiment ,—In early March repot 
the plants into 6 in. pots, making tlic soil 
very firm. Afford abundant light. When 
buds show, commence feeding with dilulc 
liquid manure, and continue at weekly 
intervals until the end of the flowering 
period. Then dry off the plants, cut them 
brick as advised above, grow Ihcin a third 
year in 7 hi. pots, afterwards rejecting them. 

Propagation .—This Is effected by means 
of cuttings inserted in July in boxes of .sandy 
soil deep enough to allow for a gl:is.s covering 
during the rooting period. Turn the ghisse.s 
daily to avoid an over-hiimid atmo.spherc. 
When young growth fotnia, plant the enttinga 
(which will then have formed roots) separ¬ 
ately in 2 in. pots, winter them on a light 
stage, and in February take up the culture 



l-'jo. 163. PliLAHOON- 
lUiM Cut Hack amku 
I'lowhrino 

a. Sliools cut Iwo-Uiitds of 
the way back. 
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as outlined for boiiglil-iii plants, Ideal 
cuttings arc 2A in, long, unflowercd shoots, 
l^reparc each for insertion by removing the 
Icave.s from the iKjttoin inch of stem, and 
.shaving Llie laUor across immediately beneath 
the joint, 

Fuchsias. Stock must In* hmigliL in, a,s 
seed soAving is sUiw and unsatisfactory, 
Ksscnlially, cultural Ircatineiit is similai' to 
that suggested for geraniums aiul polai- 
goniums. Diffevenres arise in llic following 
respects. After llowering, the plants are 
gradually dried off, and tinring winter the 
dormant plants are laid on their .sides in a 
dry, frost-proof jdaee. In early February 
return the plants to the grceiiliou.se, and 
when growth is just starling, cut cacli shoot 
two-thirds of the way back. When the .side 
shoots arc 2 in. long, take as many cuttings 
a.s arc necessary to increase or perpetuate 
.stock, 

Chrysauthemunis.—In tlu; lirst instance 
.stock must be bought in rebnuiry, It is 


a dry airy atmosphere, and a temperature of 
50” to 55° F, Water very cautiously, leaning 
to the dry side, 

(.'(as^ificadon. —There are four sections of 
greenhouse chrysantliemums, namely, Japau- 
e,se, Incurve, ])ecorative, and Single. The 
two i'lrst named .sections are grown on the 
dislinclding principle, no more than one 
bloom being allowed to develop on each 
shoot. Each jdaiit may have one, two or 
three slujota, according to the size of bloom 
desired. Decorative and Single varieties are 
grown on the natural or spray principle, 
Only those buds are removed which are 
obviously too weak to form a good Jlower. 

Training Japanese and Incurve chrysanlhe- 
mums. —There arc innumerable yarietie.s, 
which are slopped at variolas times from 
mid-March until mid-May, A good nnrseiy- 
mun’s list gives the .stopping dates, .Some¬ 
times the variety concerned continues grow¬ 
ing until it forms its buds in August. Such 
varieties as t]ii.s are said to Jlower on the 
i’lr.st crown bud. Other varieties form buds 


supplied in 2 in. [lots, but soon needs trans¬ 
ferring into 'I'^d G in. pots respectively. 
During this stage, wliicli is over towards the 
end of April, the plants remain in 


the grecniiouse. Then they pass 
into the cold frame until early 
June, 


The Jinal polling. 
—About mid-June 
transfer the plants 
into clean, well 
drained, half filled 
8 in, pots in a l ich 



loamy com])ost, 
and stand them 
out of doors in a 
siiiiiiy spot until 
late Sc[)tcmber, 
when tliey are 





staged in the 
greenhouse for 
flowering. 

Conditions dur¬ 
ing the flowering 
period. — Maintain 


Imgk, Ki.] TO 1G7. 'riii: Training of JaI’anfsh and IncorvI'; 
Chrysanthemum.s 

1. How lo slop a chrk’sanlhrmum (or first or second crown bud. a, Kcniovc growing point here. 

2. Cliry-sanllicinmn developing first crown bud. a. I'oint where growing point was removed (see previous 

drawing), l>, I'irsl crown bud, , . 3 / r , 

3. ChrysanUiemiim developing second crown bud, a. Race wliere growing point was rcniciveo (see lirsl 
drawing), b. I'lrst crown bud, to lie removed as soon as it appears, t. Secoiul cti'Wii hud. 
Chrysanthemum dcvolopliig natural break, n. Natural break. Dud lo be removed as soon as re 
appears, b. l^irsl crown bud. c. Second crown bud. 
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in May, These are removed, and one of the 
resulting side shoots is retained. Biicls arc 
formed in August. A third section of varieties 
is not stopped at all, but is allowed to make 
a natural break. The bads that appear in 
August may be first or second crown, By 
following this apparently rather complicated 
but actually simple method, all the flowers 
!md l)uds appear at the same time. Figs. 
164 to 167, 

Side sitooi mnoval and rfislutrfrfritg.—The 
first step is immediately after stopping, or 
when the .side shoots form after the natural 
break, as the case may be. One, two, or 
three are retained on each plant. Throughout 
the season these shoots will develop side 
shoots, Remove them with the point of a 
penknife bkde. In August, when the bud.s 
appeal', remove all but the central one on 
each stem. 

Tyaining Dccoralive and Single chrysan- 
llimmns .—Remove the growing point of 
each plant at 5 in, tall, and also remove the 
growing point of the resulting side shoot.s 
at the end of June. Allow every healthy 
growth and bud to develop. 

PyojbagaftDn.—This is by means of cuttings 
which are inserted from early December to 
the end of February, Choose 2 in. long basal 
shoots or suckers. Platit them 2 in. apart in 
bo.xes of sandy soil. Cover the boxes with 
glass until the cuttings arc rooted, then scL 
them separately in 2 in. pots, and follow the 
programme already <advised, 

Chinese piimulas,—Sow tlie seed in early 
February in clean, well drained seed pans or 
yin, pots. Just cover it with silver sand. 
Before sowing soak tire seed overnight in 
clear water to expedite germination. 

Latsy the seedlings arc 

large enough to handle, transplant them 
I ill. apart into boxes, and a.s they need it 
into 2 in., 4J in. and 6 in. pots respectively. 
Use a peaty compost, and handle the plants 
carefully, as growth is very brittle. 

The sinnmey programiiie.—'From early June 
until the end of September, grow the plants 
in a shady, cold frame, plunging the pots to 


the rim in sniiill, nioisL cinders, After the 
roots reach the .skies of the jiots, feed weekly 
with dilute .soot water until flowerlug 
finishes. 

The aulninn and icinley -programme .—On 
housing the plants in late .September, afford 
abundant light. Place a cordon of charcoal 
around the main .stem a.s a safeguard against 
soft rot, and after (lowering slaiLs, remove 
the individual faded Ilowevs vcgnlarly, or hud 
producUou will s(Km cease. 

USl'l'UL 1 -IIN't‘S 

Propagating frame.—In cicry greenhouse 
there showUl be a propagating frame in which 
to germinate .seed and .strike cuttings, The 
following arc useful climcn.si()n.s:—length 
3 ft.; width 2 ft.; depth at front i ft,; depth 
at back i ft. 4 in, The frame should be 
fitted with one light, and .should stand on a 
dvauglihfrce stage. Half fill it with coconut 
fibre III wliick to plunge pots and boxes. I'bi.s 
fibre is very retentive of moisture and beat. 

Fume-proof oil stove.--If a fume-proof 
oil stove is used for lieating, it should be 
cleaned regularly, otherwise objectionable 
and destructive fumes will be generated in 
the greenhouse. 'Die feet of the stove should 
stand ill a water bath, which ab.sorbs any 
chance fumes that may be generated in tlic 
event of a temporary fault in the apparatus. 

Hardening off.—'When plants are trans¬ 
ferred from the greenhouse to tlic cold frame, 
llicir initiation to the changed conditions 
must be very gradual, Tluis it is advi.sablc 
to keep the frame entirely closed for three 
or four days, after which a Uttlc venlilalioii 
may be applied, increasing the amount later. 

Repotting.—Always water a jilaat the 
day before icpolliiig, whether the soil 
appeals dry or not, to rctlucc to a minimum 
the risk of root damage. When a pUiut 
growing in dry soil is removed from a 
flowerpot, the roots arc badly torn, and a 
serious check ensues, Fig. 168. 
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Stand llowerrots 
level.—This is a 
vciy important, 
though o fIc n 
]ieglcctcd pi'cciui- 
tion. Unless all the 
pots in the groon- 
hoiisc do stand level, 
it is obviously im¬ 
possible to water 
them cflicicntly, 

Gathering 
rhubarb.— 
When gatlier- 
in g forced 
rhubarb, grip 
each stem 
lirmly towards 
the base, and 
twist and pull 
simultaneously, 
Then the stem 
concerned will 
leave the crown 
clcanlV) and 



water 

space 


rio. lOa, llow TO 
Por A Plant 


there will be a 
perfect lical. A 
stub is left be¬ 
hind after the 
solo pull, and it often causes crown rot. 


Id (ho Lop dlagrnm lUe pot liiia 
liccti filled loo lull wllli soil, leaving 
llllle room lor wnlcr. 

In Iho lower dlngrom Uwre Is plenty 
ol room Tor wnlcr. 


General potting compost.—The following 
is an ideal compost for general potting 
purposes:—loam 3 parts, leaf mould, well- 
rotted manure, and sand i part. To give 
the compost an even texture, pass the ingredi¬ 
ents through a in. riddle, Always warm the 
compost in a box on the pipes three or four 
clays before using it. 


CLASSROOM WORK 

Flowerpots.—Flowerpots arc sold by the 
cast, a technical term used to indicate a 
certain number of pots, The following list 
shows the number of pots in a cast of the 
various sizes:—2 in. 72; 3 in. 60; 4} in 48; 
5 in. 40; 6 in, 32; 7 in. 28; 8 in. 16; 9 in. 12. 


Ordering seeds.—When the seed order is 
being prepared in spring, a decision should 
be taken ns to the number of each kind of 
l)lant to be grown, Let the children then 
calculate the number of pots of each size 
rccpiircd, so that an appropriate order can 
be sent. In the absence of a sy.stem of thi.s 
kind, pot.s of umvianted sizes will accumulate, 
and there will be a shortage of those sizes 
that are most in demand. 

Sort tomato seads.—In every packet of 
tomatoes there are seeds of various sizes. 
Separate them into two rough grades, the 
large and the small. Label the plants from 
both grades, and note which give the heavier 
yield, In most cases it will be found that the 
honours go to the large seed. 

Prepare seakale fchongs.—When seakale 
lihmts arc being prepared for forcing, cut 
off the side roots in the classroom. Divide 
them into pieces 3 in, in length. Make a 
small nick at the top of each piece, so that 
wlien these thongs are planted ns root cut¬ 
tings, they can be set in the correct position. 
Until planting time in early February, store 
the thongs in boxes of sand in a frost-proof 
place. 

Bulb plunge bed materials.—Submit fibre, 
sand, and small cinders to a critical examina¬ 
tion. Point out that fibre is clean and reten¬ 
tive of moisture. Sand is clean but not .so 
retentive. Cinders are neither very clean nor 
retentive of moisture, hence fibre is the best, 
though when this is un¬ 
obtainable, the other two‘ 
gi\’e very good results, 

Daffodil bulb.—Before 
potting bulbs, cut open 
longitudinally a good- 
siz-cd daffodil bulb, 

Point out the scales and 
tlie embryo bud in 
the centre, Make it 
clear that the utmost 
care must be taken in 
handling and in growing, 



Pic. 169, 
Daffodil Bulb 

a. Roal plillc. 

Ii. Rulb scales, 
c, Kmhryo flower bud. 
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Qtliciwise, this delicate stnicturc will be 
badly damaged, Fig. i6g, 

Dressing chiysanthemum tlooms.—With 
a pair of floral tweezers adjust the position 


of chrysaiithenuun jjcLul.s so as to give a 
perfectly synimetrical bloom, Tlii.s enhances 
the beauty of the chrysanthemum display, 
and introduces the cliildreii to the principle 
of flowci- drc.ssing. 


XIV. USES AND MANAGEMENT OF THE 
COLD FRAME AND CLOCHES 


' Tlie cold frame.—A cold frame is valuable 
as an adjunct to the greenhouse. Before 
vegetables and flowering plants raised in 
heat can be put out into the open garden, 
they must be "hardened off*' or gradually 
acclimatised to outdoor conditions. A cold 
frame provides an ideal medium for this 
process, It can also be used for tlie mising 
of semi-hardy bedding plant cutlings, such 
os violas, calceolarias, pentstemons, snap¬ 
dragons, and marguerites, Hardening off 
and the raising of cuttings fill the frames from 
September to Way, From May to SepLcmber 
the frame can be proiitably occupied by ridge 
cucumbers and even tomatoes. Thus at no 
season is the structure idle. 

Types of cold franie .—There are several, 
but the only two that need be mentioned 
are the type possessing brick sides, and the 
one having wood sides. The former is slightly 
warmer in winter, but has the disadvantage 
of being a fixture, A frame having wood sides 
can be moved at will. For general purposes 
the latter is preferable. 

Dimensions of frame .—30 in. is a con¬ 
venient height at the back, 26 in. at the 
front. This allows a sufficient gradient for 
the gathering of natural heat and for conduct¬ 
ing rainwater away quickly. 5 ft. is a con¬ 
venient distance between back and front. 
3 ft, to 4 ft. is a convenient width of light, 
or movable glass covering. It is very import¬ 
ant not to make the lights too unwieldy, or 
they are continually being broken. Between 
each two lights a runner should be fixed, and 
each frame should not have more than two 


Hgjits. Where one two-light frame is not 
equal to ll\e deinaiicl, two should be made, 
By working in small units like this, it is 
possible to give the plants that differential 
treatment which is such a heip to them. 

Best position for the cold frame .—The cold 
frame sliould stand on a i in, deej) bed of 
small cindere in a sunny, .slieltcrcd spot. 
Exposure to cold noilh and cast winds is 
fatal to the progress of plants, especially in 
spring, when these winds arc more prevalent, 

VenlilatioH .—Graduated blocks of wood 
should be made to enable the lights to be 
lifted to various 
heights ill accordance 
with the weather. 
Always fix the blocks 
on the leeward side to 
exclude cold draughts. 
Generally, air should 
be admitted at all 
seasons when the 
weather is favourable, 
as the atmosphere in 
frames tends to become clammy, Fig, 170. 

Cold frame cultures.—The preparation of 
stem cuttings was dealt with on page 43. 
The process need not be described again, but 
the actual treatment of tlie cuttings imtst be 
mentioned. 

euWings after insertion. —Violas, cal¬ 
ceolarias, pentstemons, and marguerites arc 
all propagated by stem cuttings inserted in 
early October. Immediately after insertion, 
water thoroughly, and keep the lights closed 



ric. 170. 
Wood Block for 
Vbntilating Colu 
Rramu 



GARDENING FOR SCHOOL AND HOME 


107 


until the iipiiciivance of young growth 
denotes rooting. Then ventilate as freely 
as the weather pcianits, During frosty 
periods, cover calceolarias, pentstemons, 
and marguerites with mats; violas need 
jio protection beyond that afforded by the 
Jight.s, 

Sprinii treaimeni .—Towards the end of 
April, ventilate much more freely, and in 
early May remove the lights altogether on 
favourable days, Towards the end of the 
month set the plants in their flowering 
quarters. 

Cucumbers.—Sow in late March in the 
greenhouse, Set the seed separately, |iii. 
to ^ in. deep in 3 in, pots. During the early 
stages shade the plants lightly, and when 
watering, avoid stem splashing, or canker 
disease will break out. 

Frepamlion of the hotbed .—Even in cold 
frames cucumbers must be helped by the 
lieal from a hotbed of fermenting manure. 
Start to prepare this in early May, Use 
equal parts of fallen tree leaves and strawy 
horse manure containing 20 to 30 per cent 
of droppings. Mix the ingredients thoroughly, 
and turn them over on alternate days for a 
fortnight. During this period the tempera¬ 
ture will ascend, and begin to decline. When 
it falls to 75° F., transfer the manure to the 
cold frame, depositing there a firm layer, 
I ft, deep. 

Preparations for planting :—Cover the 
manure with + in, layer of ordinary garden 



Fig. 171. Cucumber Planted in Cold Frame 

a. Hotbed, 

b, layer of garden soil, 
e. Mound of compost. 

K—^VOL. IV -5 



Fig. 172, Showing now to Stop a Cucumber 
Plant 

«, Remove shoot at this polnl, one loaf Icyoncl cucumber. 

{>, Cucumber. 

c. Tendril. Reruovo at this point, 

soil to absorb ammonia fumes without 
preventing the heat from passing through. 
At the centre of each light form a 9 in, wide, 
6 in, high, mound-shaped heap of a compost 
of loam 4 parts, well-rotted manure and 
sand I part each. Three or four days later, 
when the compost has warmed through, 
plant one cucamber in each mound. Fig. 171. 

Syringing and shading.—On bright days, 
syringe morning and afternoon with clear, 
aired water. Apply slight shade to the glass 
to prevent sun scorch. 

Walering and top dressing .—Cucumbers 
need abundant water, which must be aired. 
Every time white roots appear through 
the mound, top dress with a 2 in, layer 
of a compost similar to that advised for 
plan ting. 

Training .—When the plants are forming 
their seventh or eighth leaf, remove the 
growing point, to induce a branching habit. 
Soon the side shoots will develop cucumbers. 
As these begin to .swell freely, remove the 
bearing shoot one leaf beyond the fruit. 
Follow the same method with the resulting 
side shoots, and plants of the maximum 
fertility will gradually be built up. Fig. 172. 

Feeding .—Feed weekly with quarter 
strength liquid manure after the first fruits 
are 2 in, long, until the end of the season, 
At all costs avoid phosphatic fertilisers, as 
these 25romotc seed development, which in 
cucumbers is undesirable, 




TEACHING IN PRACTICE l-’OR SENIORS 


]o8 


Hardening off in cold /raj/it’S.--When 
plants of any kind arc transfeiTccl from the 
greenhouse to the cold frame for liardcning 
offj keep the lights closed for three days, 
then open them an inch or two for the next 
three days, Afterwards generous ventilation 
may be given if the wcatlicr is favonral)le. 

Cloches and theii uses—Cloches are small 
portable glass covers which arc used for 
advancing the giowtli of early vegetables, 
flowers and fruit. They are a modification 
of the bell glasses used so extensively on 
tile Continent, In recent years British 
gardenei's have employed cloches in ever- 
increcising iiLimber.s, They are likely soon 
to form an integral part of horticultural 
jiractice. 

Types of c/oc/jcs,—Tliere are two types in 
general nse, namely, tent and barn. The 
former are composed of sheets of glass fixed 
at an angle of about 45°. Tlie latter are 
formed of two sheets of glass fixed at a 
similar angle. They have sides also. In each 
case the glass is held in position by easily' 
adjusted wires, The size of cloches varies 
in accordance with the plants to be grown 
underneath. The height may be as low as 
3I in. for radishes and lettuce. It may be as 
much as 18 in, for taller subjects such as 
cauliflowers and strawberries. Cloches arc 
fitted end to end, thus giving complete 
cover. 



TENT PATTERN 


\llepTod»ceA by coiirlesy of Chase CoiilinwoHS Cloclu, Lid. 

Chase Continuous Cloche—" Tent " Pattern 



('hash (’oktinuous Cloche—'* Baiin ” Patxeun 


The cultivation of plants undor cloclies.— 
It is propo-sed to give an example of one 
vegetable, one flower, and 011c fruit that 
can 1x3 grown undor cloches, to illustrate 
the jirincipics. 

Teas.—Sow Llic seed in early Jaiiuaiy in 
soil dug I ft. deep, and lightly dressed with 
well-rotted stable nianiuc and Imnc meal. 
Ihc 18 in. high cloclic is needed for this 
crop. Space four rows of seed 3 in. apart 
and 3 in. deep down the centre. Put the 
cloches over immediately after sowing. Do 
not remove them unless it is absolutely 
necessary. Natural heat is garnered bcncatli 
the cloches, and must not be allowed to 
escape. 

IValering .—When watering is necessary, 
apply the water at the outside of the cloches, 
and allow it to work its way uiulerncath by 
capillarity and surface tension, 

Vcnlilalion .—Cloches arc so constructed 
that sufficient air enters without any glass 
adjustment. 

Weeding and sod stiyying ,—If weeds grow 
along with the cro]), they must be pulled 
up on a warm, favourable day, and tlie clochc 
replaced quickly. Should the soil cake, stir 
it with a liand fork. It is not often, liowever, 
that it does. For some reason, not quite 






IRepreiiucid by courlisy of Chaso Co\\li\iiiQ\is Cloche, hid. 
CiiAHU Continuous Cr.ocuii— Sizij "S’* JSkrd Kaiser) 

This Clocho is invnliiiiliic fer rAlsIng seedlings 


unclersloocl, soil texture is well maintained 
beneath these glass structures, 

Feeding .—As soon as tlic llrst flowers 
fall, stir in a i oz, per yard niu dressing 
of superphosphate of lime, to hclj) the 
pods to fill. 

Ten week stocks.—In early I'cbniary, sow 
under g in, high cloches, a batch of ten week 
stocks. The only soil preparation needed 
is light forking. Cover the seed by raking. 
Later Ireatment .—When the seedlings are 
large enough to handle, transplant them 
3 in. apart under similar cloches, in well- 
manured soil. Weed, water, and attend to 
soil stirring in the manner suggested for 
peas, In early May remove the cloches, and 


in Mid-May transfer the slocks to their 
lowering quarters. 

Strawberries.—At the end of March lightly 
fork the soil round strawberries, working in 
a I oz. per yard rnn dressing of sulphate of 
potash, Cover the plant.s with i8 in. high 
cloches, water wlicne\’er the soil is dry, and 
perfect fruit will ripen two or three weeks 
before the iincoi’crcd crop. 

Subjects suitable Jor cloche culture.— 

]'egetables and salads —lettuce, radishes, mus¬ 
tard and cress, .shorthorn carrots, six weck.s 
Liirnlps, peas, broad beams, French bean.s, 
runner beans, early potatoes, celery, leeks, 
vegetable marrows, and ridge cucumbers 
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[nepnductd by co\|^l^sy of CIme CottlinnoHs CItehe, Lid. 
Chase Continuous Clochb~Aepine 
Protection No. t 


Floil'cn —.stocks, asters, zinnias, nemesias, 
antirrhimim-s, verbena, salvias^ lobelia, agera- 
tLirn, and alyssum, 

strawberrie.s and tomatoes. In 
some of the above eases, sucli as tliat ol 
runner beans, the cloche protection is given 
only clnring thefivst few weeks. As soon as the 
plants need more head room, the cloches arc 
removed, 

USEFUL HINTS 

Cold frame with wood aides.—Where, for 
reasons of expense or any other considera¬ 
tion, a frame with wood sides must be built, 
it can be kept frost-proof during severe 
periods by snrroLmcling the sides with litter. 
This precaution is very advisable, as if the 
soil is frozen, the plants concerned will 
almost certainly perish. 

Shade newly inserted cuttings.—If immedi¬ 
ately after inserting cuttings in frames the 
sv\n shines brightly, th^o^Y a mat or sacking 
over the glass during the critical period, 
otherwise the cuttings may droop ^yond 
recovery. Watch carefully, and cease shad¬ 
ing as soon as it is obvious that growth can 
maintain turgidily unaided, 

Earthworms in cutting frames.—Though 
every preceuition should be taken to exclude 


eartliworms, these creatures do sometimes 
invade cutting beds, foul tlie surface with 
their iinsigUtiy casts, and displace the 
cuttings. When this hapi)ens, remove the 
casts, replant the cuttings, and stir into 
the bed a light dressing of weathered soot, 
which will drive the ciuthworms to lower 
levels. 

Protect cucumber steins.—Even after c^'el■y 
watering precaution is talccn, moistiirc does 
sometimes lodge on the main stems of 
cucumbers, setting up canker or dry rot 
disease. To prevent this, surround each 
stem at the soil level with pieces of lump 
charcoal or lime rubble about the size of a 
small walinit. 

Cutting cucumbers.—Cucumber yields arc 
often reduced by allowing mature fruits to 
hang on the plants too long, thu.s absorbing 
food that sh(5uUl go to the younger cucum¬ 
bers. The correct stage at which to cut is 
just before llie skin .starl.s Lo Imrdcu. When 
the thumb nail will not go through the 
skin, the fruit is past llic correct cutting 
stage. 

Washing cloches.—Light is an essential 
factor in llie cultivation of plants under 
cloches. As these glass structures are used 
at a season when atmospheric impurities 
arc abundant, it is advisable to wash them 
regularly. 

Strawberry runners.—All runners must be 
removed from strawberries growing under 
cloches, Lo ensure the maximum yield of early 
fruit. 

CLASSROOM WORK 

Viola stipules.—Violas arc provided witli 
very large stipules, growths which occur at 
the base of the leaf stalks. Unless these are 
carefully removed before the cuttings are 
planted, they may and often do cause 
damping all. They might well be removed 
in the classroom, the significance of the 
process being explained, 
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Cucumber tendrils.—Cucumbers in frames 
need no tendrils to suppoit them, hence 
tliesc growths are redundant. Show a 
typical tendril-bearing shoot to the children, 
clip off the tendril with .sharp scissors, 
explaining that now the tendril is removed, 
the cucumbers themselves will get more food, 
and will, therefore, do better. 

Bull-nected cucumbers.—^This is the tei-ra 
applied to cucumbers wliich are unduly 
swollen at the stem end. The flowers were 
pollinated, Thus the plant is devoting its 
energy to the production of seeds, which in 
ordinary culinary cucumbers are not needed. 
Cut open the fruit, and show the mass of 
developing seeds. Explain that such cucum¬ 
bers should be promptly removed, Fig. 173. 



I'K’., 173, ]3ui.i.-nii:ckf,d CucuMuiiu, thu 
Kksulx 01' Pollination 

Protect peas from mice.—Before sowing 
peas under cloches, steep tlie seed in pai'aflin 
for five minutes, afterwards rolling it in red 
lead as a safeguard against attack by mice, 
which in the early part of tlic year arc on 
the look out for any tit-bit that is going. 

Records of growth.—As cloche cultiirc.s 
are to some extent on their trial, it is advis¬ 
able to make careful records of growth. If 
possible make sowings of the various plants 
simultaneously out of doois, and compare 
the rate of progre,5S. A well-prepared record 
of this kind will prove invaluable. 

Mice under cloches.—Mice arc often very 
troublesome under cluchcs, iind llieir depreda¬ 
tions pass unnoticed \inlil it is too late. Keep 
a sharp look out for tlicin, and set temptingly 
baited traps immediately an invasion is 
noticed. Where mice are known to be 
numerous an excellent plan is to sprinkle 
a little naphthalene around the cloches 
immediately after .sowing. These rodents 
will not burrow anywhere near this chemical. 


Transplanting stocks.— 
Immediately before 
transplanting stoclc.s 
under clocUcs, snip 
from the baa; of the tap 
root. This expedient is 
adopted by many 
nurserymen and leading 
growers for the purpose 
of increasing the propor¬ 
tion of double flower.s. 
Undoubtedly the clrcck 
adminusteredachieves thus 
end. Fig. 174, 



Fjc. ^ 7.^. 
Stock Suedlcno 

a. Sliortcn Up rool 
ol Ihlfi point, to induce 
ctniibllnEof Uic flowers, 

b, Sou level. 


Make strawberry mats. 

—As soon as strawberries 
under cloches have set 
their fruit, the latter 
.should be protected from 
soil splashing by a layer 
of straw. Simple .straw mats might be made 
for this purpose. All that is needed is a 
light framework of wive or bamboo lips, to 
which the straw is tied—a very .suitable job 
for the girls, Fig. 175. 



I'lo. T75. Straw Mat tor Pro- 

TKCTING SXRAWnCTtRY FuriT 

а. Straw. 

б. Wire or bamboo rramc-work. 

Potatoes under cloches.—'Ihc potato 
[Solaniim liibcrosiim) is of sub-tropical origin. 
It is, thcrcfoic, more at liomc under cloches 
than in the open, and in consequence llowers 
very profusely. As flowers reduce crop 
yields, they must be removed in the bud 
stage. Choose llie lime carefully—some 
calm, sunny clay. Success in cloclie gardening 
depends on enlisting the aid of the elements, 
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XV. FRUIT CULTIVATION 


O F all briiiichcs of gnrdcnin;', fruit 
cuUivation is f'cneniHy the most 
neglected. Po.ssibIy tins is due to 
the fact that for many year.s reliance was 
placed on imported supplies, The imposition 



rios, 17G AN 13 177. I’Yi'Ks or Tall Truit Thkks 

Tlio lclt>lifin<1 drawing allows fl slng!‘'- cordon lyfc of irr^. wlillc 
(he rliiliL-liniid (Kflwiiig ulioivs a doirlilc conlan lypc of lr«^ 


Chpviliev, The (Uagviuns ilepiel the chiir;ic|.cr- 
islic.s of llui.se lype.s, Figs, I7r)--i82. 

]insh /frv.s-.-.-lhis!i lii'cs have a 2 IL, to 
2\ ft. tall niaiii .stem, fioin llie top of which 
the branches diverge. Tlic average number 
of main btanche.s on each tree is twelve. 
Bush trees arc budded or grafted on to 
paradise slocks, wliich induce a surtacc 
iibruus rooting Jiubit, early friut-bcaring, 
and a branch system ot moderate spread. 
10 to 12 ft. is the average .4i)rcad, hence a 
bush tree is as broad as it i.s Udl, On account 
of its moderate clcnumcls on space, and early 
fruiting habit, it is Htc most popular type. 

Half standard /nr,9,—Half standard trees 
have a main stem 3^- to ^l. tall, They 
arc budded or grafted on to crab stocks, 
which postpone the economic bearing jjcriod 
seven or eight years, 'i’he life, however, is 
longer than that of Lite bush type. Half 
standards arc mo.stly phinLod in gras.s. 

Standard trees .—Standard trcc.s have a 


of tariffs and quotas in 1931 
completely altered the outlook. 
Since that year thousands of 
acres of fruit have been 
planted, and an effort is being 
made to modernise methods of 
culture. lu this effort teachers 
.should piay their part. Tlie 
methods here given iepre.st*nl 
the latest. 

Apples.—Apples are the mo.st 
important of our tall fruits. 
They succeed well in all parts 
of the country, though the 
best crops are gathered in the 
eastern half, where tlie average 
annual rainfall is lower. 

Types of tree. —The most 
important are bush, half 
.standard, standard, cordon and 


main .stem 4I to 6 ft. tall with a wide .spread- 




Fros. 178 AND 179. Typf.s ov Tm.l Fruit Taiius 

Tlie left-hand ilrawing shows a irijilc corcinii Irco, wliilc ilic liglil-hnnd (Iniwing 
ilUistralcs an espalier type of tree. 



GARDENING FOR SCHOOL AND HOME 


113 


iiig head at the top. They arc the true 
orchard trees, often having a branch spread 
of 30 ft. Like half standards, they arc 
budded or grafted on to crab stocks, and 
a dozen years may elapse before the trees 
come into profitable bearing, (lomparalively 
few trees of this type arc planted now. 




Cordon trees .—There are three types, Single, 
having one branch, Double, two branches, 
and Triple, three branches. These trees are 
valuable for planting alongside walls and 
fences. On them the finest fruit is produced, 
because air and sun have full play on the 
branches. They are budded or grafted on to 
paradise slocks, hence fruit bearing is early, 



Espalier trees.—A. speciiil form of tree 
designed for planting alongside paths. Tiers 
of branches spread oji each side of the main 
stem, and arc trained to wires. Espaliers 
are budded or grafted on to paiTidisc .stocks, 
which induce the early fruit-bearing liabil, 
This is a fine type of tree where there is 
accommodation for it. 

Aspect .—Apples succeed best in a south, 
slightly .south-west or slightly .soutli-cast 
aspect. North is hopeless on account of the 
absence of sun. East e.xpuses tire blossom 
to serious frosl damage, while the west is 
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open to high winds which may result in 
serious branch breakage, 

Drainage .—Free drainage is very import¬ 
ant, If suiphis water is held up, the trees 
are very liable to canker disease. Where 
there is any doubt, a sy.stciii of land tile 
drainage should precede planting. 

Shelter .—If the situation is exposed, some 
shelter should be provided on the windward 
side. An economic method is to plant half 
standard damsons at 15 ft, apart. A hedge 
of Myrobalan Plum or the evergreen Ciiprcs- 
sus Lawsoniana is also effective. 

Soil ■preparation .—Apples do not in the 
early stages make the most successful 
growth in rich soil, They become too exuber¬ 
ant. If the land is in decent heart, add no 
stable manure, but work in a 3 oz. pei' 
square yard dressing of bone meal. Dig a 
foot deep, and break up the lump.s finely. 
Commercial fruit growers like to plant aftci' 
wheat or vegetables, because the land is 
then in such excellent physical condition. 

Planting period —This extends from late 
October until the end of March, Autumn is 
better, because the trees arc given an 
opportunity to become established before 
winter. Operations must be suspended 
during frosty periods and when the land is 

too wet to work 
kindly. 

Age of tree .— 
Plant three-year- 
old busli, cordon, 
and espalier 
trees. Half 
standards and 
standards should 
be five or six 
years old. 

Planting 
method .—Form a 
hole wide enough 
to receive the 
outspread roots 
comfortably, and 
deep enough to 
bury the stem 
at the soil ring. 


Thi-s is a dark ring 3 or 4 in, abo\'c the top 
roots. It indicates the depth of the previous 
planting, and is, therefore, a safe guide. Fill 
in the hole carefully and firmly with line 
soil, Fig.s. 183 and 184. 



Fio. 184, (’.ouKiiCT Way or 

PlaN'IINO I'llUlT Tukivh 

Ihc liulc is large ciioiigli lo allow llic lools lo 
spccad ouU 10 Uwir hill Iciiglti. 

Slaking. —^Bu.sh trees need no staking. 
Half standards and .standards do. The 
stake should finish whore the branch head 
begins. Before tying the tree, wrap round 
the trunk a strip of cloth to prevent 
bark chafing. 

Pruning bush trees .—Do no pruning for 
twelve months. Immediately after leaf fall, 
shorten the main branchc.s two-Lhircls of the 
way back, and the laterals to within two 
buds or eyes from their base. A year later, 
sliorten the current year's main branches 
half way back, the side shoots as above 
described. Follow a similar course the 
third year. This method ensures the forma¬ 
tion of main branches well .served witli 
laterals, and capable of bearing fruit from 
one end to the other. Subsequent pruning 
is that accorded lo a mature tree. It consists 
of slxortcning the laterals each July to 
within five or six good leaves from their 
base, and after leaf fall, of shortening still 
further to within two eyes from the base. 
The laterals thus treated arc known as 
aitificial spurs. The process of forming 



Fig, 183, Incorhect Way 
OF PLANTING FnuiT Trees 

The hole is Ioq small and Ihus Iho 
roots ace cramped. 
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them induces iifitui-al spurs to develop also, 
Figs. 185, 186 and 187. 

The lending, shoot. —AL tire end of each 
main branch is a shoot similar in structure 



I'lO. iS.'j. SllOWINO now TO I'UUNU 

UuHii Ai’I’Lic Tinoi twklvk months 
AVT lilt Pr.ANTINO 

a. C>iL braiiplins to llils point, Iwo-llilrds of llin wny 
back, cvpry out to bp made 1(3 nii oiil\var(li3oitilii3Bcyc. 



Fig, i86. Showing how to Sumjiku 
Phunk Bush Appi,e Tuees 

a. Cnl at Ibis point, five leaves 
from the base of each lateral shoot, 

b. Loader not to be pruned, 


to that of a lateral. It 
i.s known as the 
leader, and by virtue 
of its position, provides 
for extension. Do not 
shorten it in summer, 
and in winter remove 
only the iinrjpened 
tip. 

Pruning cordon and 
espalier trees. —These 
trees arc formed at 
planting time, hence 
subsequent pruning is 
on prcci.sely the lines 
.suggested for mature 
bush trees. One branch 
of a cordon or an 
e.spalier is exactly like 
that of a bush tree. 

Pruning half standard 
and standard trees.— 

Tiierc is no orthodox 
method, no regular 
branch shortening, be¬ 
cause the stocks on 
which these trees arc 
worked induce the 
formation of an abun¬ 
dance of natural fruit 
spurs, Every season, 
after leaf fall, cut out 
entirely weak and dead 
wood, and the wor.se 
of each two crossing 
branches. 

Peeding. —After trees 
come to bearing, apply 
each February as far as the branches 
stretch a 2 oz, per square yard application 
of a mixture of equal parts superphosphate 
of lime and sulphate of potash, to assist the 
fruit and harden the growth, Every third 
November mulch as far as the branches 
strctcl; with a 3 in. layer of well-rotted 
stable manure. If the trees are in grass, 
allow this nitrogenous, humus-forming mulch 
to wash down; if in arable land, fork in the 
residue in spring. 



Fig, 187. Showing 
HOW TO WlNTEll- 

I'RUNE Bush Api’Le 
Trees 

IT, Cut here, io tvIlIiId 
two eyes from llis base oi 
each lateral shoot, 

£ 1 . Cut leader lieco—llio 
iiiiripened rip, 
c. Natural Irult spurs. 
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Fig. i38. Somu ok Uoou and Had I’iionind 

I'toiu lelL Iq riglil tlic drnwltiRs show^ 

Cornel wny bo pciiiia a sliool. Tho cut is in>d« immeJibtely above tli« selected btiil. 
'I'wo IncQtrccl uwll\«ls ot pruning. 

Incorrect wny 0 / pruning to n wood buil to induce ft further new sliool—It Is not primed 
closeonough to d bud, thus (here Ua "snag" which nilldle. 

Incorrect method ol pruning a shoot. 

Coirccl method of prunliis to n ivood bud to encourage a furl her shoot. 


gailicyins. — 
liiicli variety must be 
g-athcred at the right 
.stage, otlicrvvi.se it will 
be cloficicnt in flavour, 
and in llic ease of late 
varietie.s, will .sluivcl in 
.store, Infllowing is a 
satisfuelory test;—hold 
typical friiit.s in the 
hollow of the Jiand, 
and lift them upwards 
and sideways. If the 
footstalk separates 
easily from the tree, 
the variety concerned 
i.s ready for gathering, 
Choose a dry clay, 
handle the fruit so care- 


Spmying .—By a system of preventive 
spraying, it is possible to keep apple trees 
fairly free from pcst.s and diseasc.s. The 
following is an excellent piogranime:— 

In December, Avhen growth is dormant, 
spray with tar-oil winter wash to destroy 
the eggs of aphides and apple suckers. When 
the blossoms are in the green liid stage, 
spray with lime sulphur solution (i pint in 
4 gallons of water). When the blossoms fall, 
spray with a similar solution, as a safeguard 
against scab disease- As a safeguard against 
apple blossom weevil attack dry spray the 
open blossoms with derris powder. Watch 
for the appearance of red spider on the 
under surface of the leaves, ancl immediately 
it appears exterminate it by spraying with 
a summer petroleum wash. Caterpillars can 
be kept at bay by grease-banding the trees 
in October as described in a previous 
chapter. 

Trees ht grass .—When apple trees are 
planted in grass land, an area as far as the 
branches extend must be maintained in an 
arable condition until the trees are fully 
mature, and are established in fruit bearing, 
to frustrate competition from grass roots. 
Afterwards allow the grass to creep up to 
the tvunk.s. 


fully that bruising is 
impossible, and do not stand in the tree or 
rear ladders against it, otherwise the abrasions 
may l)c followed by canker. 

.'iioragr.—The ideal fruit room is a semi- 
dark, airy structure liaviiig a slightly luimld 
atmospircrc and a temperature range of 
between 35° and 40® F. Arrange the apples 
in single layers on clean stages or trays. Do 
not deposit them on straw or newspaper, 
otherwise the flavour of the fruit will be 
tainted by contact. 

Varielies .—II is more satisfactory to grow 
a few good varieties than a large number, 
some of doubtful value. The following 
selection ensures a succession from. Augu.st 
until April;— 

Culinary;—Early Victoria (August to Sep¬ 
tember), Lord Derby (September to January), 
Newton ^Yondcv (December to April), 
Bramley'.s Seedling (Deceinbor to April), 

De.ssert:—Irish Peach (Aiigu.st), Worcester 
Pearmain (September and October), Ellison’.s 
Orange (October and November), Oox’s 
Orange Pippin (November to April). 

Pears.—^Thc cultivation of pears so much 
resembles that of apples that it would be 
superfluous to do more than point to the 
similarity. The types of tree, soil prepara- 
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tiuii, pliilUilig. aiul spuiyiiig, in 

fact, every deUiil of ciilLivation above 
rccotnineiKled .should he repmdnred. 

Yarietm. —^I 3 y selecting' vui ielics eiirefully, 
it is po.ssiblc to iiiainlaiii a .snrrcssion from 
early August iiiUil the end of March. The 
following arc l•(•c(lmuHMul^•(l: ('b|)|)’.s 
Favoiirile (Aiigii.sL aiifl .Scpti^mbcr), ('onfer- 
ence (October and Novcinher), l)j)ycnne du 
Cornice (November and I)c'(Tmb<‘r), Viau* 
of Winkficid (Decoinher and Jiimiary), 
Winter Nclis (December to Sfai-ch). Tlic.se 
varieties arc equally fitted for cooking and 
dessert. 

Plums.—Tile idiiin i.s (be ino.st iiiiportatU 
of the stone fruits. Though it succeeds in 
all parts of the country, the grcale-sl success 
is obtained on limestone formatiom in the 
eastern half, where the average annual rain¬ 
fall is coiisidcrably lower. Piimi.s arc even 
less successful than apples when the rainfall 
exceeds 40 ill. per aniuiin. 

Types of tree .—Tim jiluin is grown as busli, 
half standard, standard, single, double and 
triple cordon, and fan-trained. The branches 
of the last iiamed type, wlucli is grown on 
walls and fences, spread like the ribs of a 
fan, I'jg. i 8 g. Tiic bush is the most jiojnilar 
type, because it frLiit.s early, Wlicre there is 



wall .space lu Jill, currlon.s or fan.s might well 
be introduced. 

PJmns give tlicir best crop in a 
Ronth or .slightly .south-east aspect. Being 
a specially early nowciing tree, eastern 
aspects imi.sl be ai’oidcd on account of frost 
damage. When grown facing we.st, the 
fruit i.s very Jialile to .split, 

Dmiiiagc and shelter .—See the section on 
apples. The necessity for good drainage and 
shelter applies equally to pliim.s, 

Soil preparolion —Choose land in good 
heart, and do not apply any stable manure. 
Dig it I ft. deep, working into each square 
yard 6 oz. of fre.shly slaked lime and 3 oz, 
of bone meal. Break clown the lumps finely, 
tread firmly, and rake the surface even, 
Phnliiif’ period—Iha same as for apples. 
Age of tree .—As for apples, omitting 
espaliers and adding fan-trained trees, of 
which thi’ce-ycar-olcl .specimens should be 
planted. 

Planting melkod .—As for apples, 

S/ahiug .—As for apples, 

Pruning bush trees.—Stone fruits do not 
like the knife, which when used excessively 
causes gummosis, Do not prune at alt for 
twelve months. For the first, second, and 
third year, follow the programme advised 
for apples. Afterwards do no systematic 
jirunhig, but each season after leaf fall, cut 
out the weak and dead wood, the worse 
of each two crossing branches, and shorten 
any side shoots that arc becoming inordi¬ 
nately long. The object is to ensure an open 
centre and a free circulation of air and sim 
amongst the branches. So long as this is 
done, plums crop freely. 

Pruning cordon trees .—In this ease move 
drastic metluxls must be followed. In July 
.shorten each .<!ide shoot to within live or six 
good leaves from its base. After leaf fall, 
still further shorten each shoot to within 
two buds or eyes from its base. Remove the 
iinripened tip of the leading shoot. 

Pruning fan-trained trees .—In April remove 
the fore-right and the fore-aft shoots, The 
former grow towards the support, the latter 
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tiWciy from it- Ill Jiiiy sliortcii the -skle 
shoots to within five or six leaves from their 
base, and immediately after leaf fall, still 
further shorten each shoot to within two 
buds or eyes from its base, If there arc iiiorts 
shoots than can be tied or nailed to live 
support, remove the weakest. Shorten the 
unrlpened tip of the leader. Trees of this 
type arc not so liable to giimino.sis. owing 
to the fact that they were accustomed to the 
knife in very early life. 

Pruning half standard and standard trees.— 
As for apples. 

Feeding .—When the trees attain a fruit- 
bearing condition, apply each February, as 
far as the branches extend, a 2 oz. per 
square yard application of a mixture of 3 
parts superplvosphate of lime and i of 
sulphate of j^otash. which \\Q\\ys, to maintain 
the right balance between growth and fruit 
bearing, Each October dress a similar area 
witli freslily slaked lime at 4 oz, per square 
yard. Plums cannot stone tlieir fruit unless 
they have command of an abundance of 
lime. Every third year mulch with a 3 in, 
layer of well-rotted stable manure as advised 
for apples. 

Spraying .—Spray with a tar-oil winter 
wash each December, to destroy the eggs 
of aphides, which are very destructive on 
plums. Further regular preventive spraying 
is unnecessary. If aphides attack, destroy 
tliem by spraying with a nicotine wasli. If 
Brown Wilt disease occurs, exterminate the 
fungus by spraying with liver of sulphur 
(i oz, in three gallons of water). Grease- 
band the trees in October, as described in a 
previous chapter. 

Trees in. grass .—As for apples. 

Fruit gathering .—Use infiniLc care, as 
when branches are broken, the siisccpLibility 
to silver leaf disease is increased. When the 
crop is very heavy, it is advisable to support 
the branches. Buyers demand that stalks 
are retained in picking to prevent early 
decay of fruit. 

Storage .—Only rarely are plums stored, 
though the practice is increasing. Provided 
the fruit is gathered in prime condition, 


and each oiii; wrapped in oiled paper, 
.specially supplied for the purpose, the fruit 
will keep ill good condition for several weeks. 

Over vigorous trees .—Plum trees arc very 
liable io become over cxubcriuU, and cease 
to bear fwiit. This condition can be rcctilicd 
by bark idngiiig. At 2 ft, above the .soil 
level remove a half inedv wide strip of bark 
three quarters of the way round the main 
.stem. Take care to remove the bark only. 
Immediately afterwards, protect the cut 
part with sticking plaster or adhesive tape, 
to prevent the entrance of di.scase .spores. 
'J'he effect of this treatment i.s to retard the 
flow of sap, restrain the vigorous growth, and 
throw the tree into a fruit-bearing condition. 

—The following is an excellent 
selection of culiiiiiry pliini.s;—Rivens' Early 
(July), Cm (early to mid-August), Pros¬ 
perity (mid U) end Angu.st), Victoria (early 
to mid-Septembev), Monarch (mid to end 
Scpteinljcr). 

Here are dcliciou.s dessert variclie.s:—^Bhic 
Rock (early to micl-Aiigii.sL), Early Traiis- 
])areiit Gage (mid to end August), Jefferson 
(early to micl-Septcmbei), I-ate 'rraiisparent 
Gage (mid lo end September), Coc’.s Golden 
Drop (end September Lo mid-October), 

Cherries.—In every respect cherry cultiva¬ 
tion is .similar to that described for tlic plum. 
It would be siiperlhious to repeat the details 
given. 

Varieties ,—Early Rivers (end of June), 
Governor Wood (early July), Bigarreau 
Frogmore (mid-July), Bigarreau Napoleon 
(end July), Turkey Black licfirt (early 
August), Emperor Francis (niid-Augusl). 
These varieties arc equally .siiiLiible for 
cooking or dessert, Morcllo, which ripens in 
August is the only true culinary clicrry. 

USEFUL HINTS 

Prevention of frost damage.—Recent 
research work on this important matter 
proves that by the use of specially con¬ 
structed lamps, it is possible to prevent 
frost damage. During the blossoming period. 
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the lamps are set out in the orchards, all 
ready trimmed, so that if there is a rapid 
racliaLioii of heat in the evening, they can 
be lighted. In large commercial orclxards a 
bell fixed ill the grower's house is connected 
to a thcrmonicLer. When the mercury falls 
to within two or three degrees of freezing 
point, the ringing bell warns tlic grower llial 
he must take imincdiatc action. 

Soil preparation.—When preparing the 
soil for apples, pears, plums, and cherries, 
do not break the hard pan that immediately 
underlies the lop one foot layer, otherwise 
the tree roots will plunge into the subsoil, 
and gross, iiiifruitfiil growth will result. 

Root trimming.—When fruit trees arrive 
from the nursery, there is almost sure to he 
slight bruising and an occasional breakage. 
In every case cut off the root iminediaLoly 
above the scat of injury. If the damaged 
part is planted, the decay will spread. 

Planting distances.—^Thc following are 
appropriate;—single cordon 2 ft., double 
cordon 3 ft,, triple cordon ,4 ft., bush 12 ft., 
half standard 15 ft., standard 30 ft., espalier 
15 ft, These distances apply to all the kinds 
of fruit trees mentioned in this chapter. 

Examine stored fruit.—Examine stored 
fruit every three or four weeks removing 
any specimens that show signs of decay. A 
little lime sprinkled on the floor under the 
benches helps to absorb the bad gases that 
cause deterioration, 

Thinning apples and pears.—Towards the 
end of June there occurs what is known as 
"the June drop,” 'flic tree then sheds the 
fruit it cannot inatiiic, IL does not, how¬ 
ever, always shed sufficient, hence as soon 
as the June drop is over, the remaining 
fruit should be Ibitined to 9 in. apart. This 
not only improves quality, but eliminates to 
a large extent the biennial bearing h«abil. 

Planting plums in heavy land,—^Even 
though the drainage of heavy land may be 
arranged on ortliodox lines, there is always 


a risk of standing water in a wet season. To 
avoid this, it is a good plan to set the roots 
on the surface, heap up soil over them, and 
stake firmly. 

CLASSROOM WORK 

Typos o£ cut.—Bring to the classroom a 
typical fruit tree branch, or if this cannot be 
spared, the branch of a forest tree such as 
the sycamore. Demonstrate tlie right type 
of cut to make when pruning, namely a slant¬ 
ing cut immediately above the selected bud 
or eye. Demonstrate also the wrong type of 
cut,namely, the horizontal, and the internodal, 

Pest-infested apple and pear branches.—A 
day or two before spraying with tar-oil 
washes, bring into the classroom a few apple, 
pear, and cherry twigs. Show the 

children tlie clusters of apliides' eggs which 
will be found immediately beneath the bud 
scales. They are red or brownish red in 
colour, and round in shape. 

Lime sulphur wash.—Prepare lime sulphur 
wash from the following formula:—flowers 
of sulphur 2 oz., quicklime lb., water 
6 gallons. Pour boiling water over the lime 
in a wooden vessel, add the sulphur, and a 
little more boiling water. Leave the mixture 
to boil on its own, As soon as boiling ceases, 
which will be in about twenty minutes, add 
snfficient cold water to make 6 gallons, Stir 
well, and apply straight away. 

Self sterility and partial self sterility.— 
Many varieties of apples, pears, plums, and 
cherries arc self sterile or partially self 
sterile, which in the former case means that 
the flowers cannot be pollinated with their 
own pollen, and in the latter Lhat pollination 
is not always successful. Make a list of the 
mrieties in each category, and also of the 
varieties with which they are fertile, Here 
are a few:— 

Apples. —Cox’s Orange Pippin i.s fertile 
with Worcester Peannain and Bramley's 
Seedling; Lane's Prince Albert with 
Bramley’s Seedling and Cox’s Orange Pippin, 
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Peays .—^Doyenne clu Comice wikh Pit- 
miisLon Duchess; Louise Bonne of Jersey 
with Marie Louise, 

Plinns .—Jefferson with Monarch and Early 
Rivers; Greengage with Ahetoria or Jeffci*son. 

Chenies ,—Black Tartarian with Governor 
"Wood; May Duke with Morello. 


Silver leai disease.—Bring into the class¬ 
room a plinn or cherry branch affected by 
silver leaf disease. Explain that the disease 
extends as far as the brown stain in the 
wood, and that \vlicn a branch is cut off, 
the whole of the brown stain must be 
removed, 


XVI. FRUIT CULTIVATION (Continued) 


N O collection of fruit can lx? considered 
complete unless small iruils ai'e 
included. In this category are red 
currants, black currants, goosebendes, rsisp- 
berries, loganberries, blackbeiTies, and straw¬ 
berries. The cultivation of each kind is 
dealt with separately. 

Red currants.—Red cunants arc most 
successful ill a sunny aspect, though they 
will succeed in partial shade, There are two 
types, bush and cordon, The latter ;u'e 
suitable for growing alongside walls and 
fences. 

Soil ;prepayaiwii. —Dig, 2 ft, deep. Incor¬ 
porate littery stable manure with the bottom 
one foot layer at the rate of one barrowfnl 
per 20 square yards. Mix a similar quantity 
of well-rotted manure witfi each 20 square 
yards of top 1 ft. layer. After breaking up 
the soil finely, and treading fairly firmly, 
rake into the surface 4 in, of each square 
yard 2 oz, of bone meal. 

Planting period .—This extends from late 
October until the end of March. Autumn 
planting is preferable because at that season 
the soil is still warm enough to ensure rapid 
re-establisliment. 

Method of planting .—Set the bushes 5 ft. 
apart, arranging them alternately if more 
than one row is to be planted. For each 
specimen take out a hole wide enough to 
receive the outstretched roots, and deep 
enough to bury them at the level of the soil 
ring on the main stem, During frosty 
weather relirm lifted specimens. Fig. igo. 


ZVi/m'/it,'.—Rod currants arc ilclinitely 
spur hearers, whether grown as bushes or 
cordons. This means that the side .shoots 
on the main huiiichcs .should he shortened 
half way back in July, and to witliin two buds 
or eyes from their base as .soon after leaf 
fall as possible. Remove the iinripcncd tip 



Fic:. 190. .SilowiNU now TO 

I’LANT Rim COUHANT 

а. 1 'laiilliiu hole \vUl) iiu’crlcrl snuror- 
•■bapcil iiDlloin, 

б . Ou(!>lrck1icU ioo(s. 

of Ulc apical shoot on each main branch 
only. Thai provides for extension, and 
must not, therefore, be much restrained. 

Spraying .—In December spray with tar- 
oil \vmter wash, to destroy aphides’ eggs. 
These arc the only pests that need cause 
concern. If they attack in summer, spraying 
with liquid clerris wash will destroy them. 
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It will also tlcsti’o}' Llu‘ i”ilcv[)illars t»f llir 
gooseberry sawlly if they allaclc, but this 
is a rare event, 

Vdyielics .—ba Hativc (early), New Red 
Dutch (inid-scasoii), Rivers' Dale Red (lale). 

Black currants. -These (UUTjinls belong 
to the same genus (Ribi'a) as red currants. 
They rejoice in ii rich, rtillier Ireavy soil; 
they do not object to slightly indifferent 
drainage, but must have abundant sunshine. 

Soil j)rcpart\lion .—As for red currants. 

Planting period .—As for red currants. 
of planting.- —A,s for red currants. 

Pruning .—Black cunants bear their fruit 
on one-year-old wood. Pruning aims at 
niaintaining the maxiiuuin .supply of this. 
Two or three weeks after plantifig, ctit down 
each shoot to within two buds or cyc.s from 
its base. Ey so doing the first year’s crop is 
.sacrificed, but cx[)eiieitcc provc.s that black 
currants are not equal to the shock of trans¬ 
planting and the sLiaiii of cropping in one 
season. The November after tlic first crop 
is gathered, remove the fruited 
wood, If no young growtlis arise 
towards the base, cut it off at 
the ground level. If young growth 
docs arise, make the cut immediately 
above its point of origin. The 
young wood can easily be identified 
by its lighter colour. Until black 
currants attain maturity, they 
increase in size each year. After 
maturity, each season’s output of 
young growth is more or less equal 
to that of the old, Fig. igr. 

Spraying .—As for red cnnanls, 
to destroy ajdiidcs’ eggs. Another 
.serious pest calls for mention 
lierc—the big bud mite {Kriophyes 
yihes). This almost microscopic 
pest feeds behind the bud scales, 
causing buds to swell to an 
abnormal size and become sterile. 

Hand picking and destruction of 
the affected buds is an essential 
part of the control campaign. 
Spraying with lime sulphur 


sohilioii (i part in 12 parts of water) destroys 
the miles when they are migrating from the 
old to the young buds. 

Reversion .—This is a virus disease which 
comjiletely disorganises growth and stultifies 
fruit production. 'The leaves of affected 
branches are much contracted. They arc 
.so much like those of a nettle that reversion 
is somctiuies dc.scribed as "nettlchcad,” 
Cut out and burn affected branches promptly, 
and sterilise the knife blade in boiling water, 
to prevent its carrying infection. The virus 
is in the sap, and is, therefore, inaccessible 
to spraying. 

Varieties .—^Boskoop Giant (early), Sea- 
brook’s Black (mid-season), Daniels’ Septem¬ 
ber (late). 

Gooseberries,—Goosebci’ries, another mem¬ 
ber of the genus Rihes, succeed best in 
sunshine, but will do also in shade. When a 
long succession is desired, plantings are 
made in both aspects. There are three 
types, buslics having a clean leg or main 




Fig. 191. Pkuning 

riio left-hand figure slwws Iho mcUiod of pruning a red cvm ant. The lines 

licatc where to prune Utcinl niid leading shoo ts. 

rhe riKht-hand drawings show Ihs melUod of pruning ii Llack currarl. fi. 
c old branch is cut bock to a younger slioot, 11 il is cut back to 6 . the tree 





122 


TEACHING IN PRACTICE TOR SENIORS 


stem I ft, above the grouiul lev'cl, bushes 
whose branches diverge at the ground level, 
and cordons. The last named arc suitable 
for walls and fences. TIic clean legged is 
the better of the two bvst named types, tire 
fruit being easier to gather, and less liable 
to soil splashing, Figs, 192 and 193. 

Soil pyeparalion. —As for red currtants. 
Planting period. —As for red currants. 

Method oj planting.— for reel currants. 

Pruning. —There are two methods for 
bushes, the spur method, as described for 
red currants, and the extension method, 
which consists of cutting out each November 
sufheient old wood to give the young room 
for development. This may seem similar to 


Diseases and Pests Oi'dcr. A cojjy of the 
Order is obtainable from The Secretary, 
Ministry of Agriculture and Fisheries, 10 
Whitehall Place, LojkIoii, S.W.i. Tlic disease 
attacks leaves, fruit, and steins, greatly dis¬ 
torting tlieni. The LrcaLineiiL advised in the 
Order should be .slrictly carried out. 
Varieties .— 

Red: May Duhe (early), Speedwell (mid- 
season), Lancashire Lad (late), 

While: White.smith (early). Careless (mid- 
season), White Lion (late). 

Green: Angler (early), Keepsake (mid¬ 
season), Thumper (late), 

Yellow: Leader (early), Leveller (mid¬ 
season), Duck Wing (late), 



Figs, iga and 193. Types of Gooseiierhy 

Tlia IcU-liand dnwiug shovs a clean leggod lype o( gcos^icicy, 
The rlghl-haiid ikawing shows (Iw bush lype of goosetorry. 


the pruning of black currants, but actually 
is different. The main framework of the bush 
is retained. Only the old side branches are 
removed. Both methods yield excellent 
results, Cordons should always be spur 
pruned. 

Spraying. —As for red currants, to destroy 
aphides' eggs. Dust with hellebore powder 
to kill the brightly coloured larvae of the 
gooseberry sawfly, which feed on the leaves. 
Similar treatment exterminates the larger 
larvae of the magpie moth, which feed in a 
similar way. 

American gooseberry mildm. —'This very 
serious foe is scheduled xmder the Daslntclive 


Raspberries.—Raspberries like a sunny 
situation and a well drained soil. There is 
only one type, known as a stool, which is a 
vigorous root system from which sueb'ens 

spring. 

Soil preparation. —Dig 2 ft. deep. Tneor- 
Ijoratc litlcry stai)lc manure with the liotlom 
I ft. layer at the rate of one barrowful per 
15 square yards. Mix a similar quantity of 
well-rotted stable manure with each 15 
square yai'ds of lop i ft, layer. Break up the 
soil finely, tread firmly, and when raking the 
surface even, work into each square yard 2 oz. 
of bone meal and 4 oz. of wood ashes, the 
latter to supply potash, which is a vital need. 


123 


GARDENING FOR SCHOOL AND HOME 


Plaiiling peyiod .—As for red currants. 

Method of planli)Lg .—Drive in substantial 
stakes rising 5 ft. above the soil level in rows 
5 ft. apart, the stakes in the rows to be 9 ft. 
apart, Stretch wires between the stakes at 
intervals of 15 in. Set the stools 2 ft. 
asunder. 

Pruning .—Raspberries are young wood 
bearers. They cany their fruit on one-year- 
old shoots or canes, Like black currants, the 



I'lG. lo.f. Showing now ro Prune 
llASPnCRIiY 

n. Fruited cniic, 

b. Cut out fniilcd caiic liocc. 

c. Young suckers to be iclaiiioJ lor Irulling next year, 

stools arc not equal to meeting the chock of 
transplanting and the strain of cropping in 
one season. Two or three weeks after 
planting, therefore, cut down the canes to 
the ground level. Immediately after the first 
crop has been gatherech cut down the fruited 
canes to the ground level, P'ig. 194. 


Regulatiun oj suckers .—^Each season the 
stools throw np far more suckers than can 
possibly develop into healthy fruiting cancs. 
When it is seen which are the most vigorous, 
retain six of these per stool. Remove the 
remainder, cutting them oft where they 
arise on the roots, to prevent branched 
SLickei's developing from the stubs. 

Spraying .—In December spray with tar- 
oil winter wash, to destroy aphides' eggs. 
Just as the flowers are opening, and again 
just before petal-fall, dust them with derris 
powdei', to destroy or paralyse the raspbeny 
beetle, which at that time is laying the eggs 
that later on hatch into fniit-dcstroyiiig 
maggots. 

The life of a raspberry hed .—As a rule a 
stock is exhausted after twelve years, and 
becomes too uneconomic to retain. Arrangc- 
ments should be made to have a young bed 
at the bearing stage when the old one is 
destroyed. 

Varieties .— 

Red: Red Cross (early), Lloyd George 
(mid-season), October Red (late), 

Yellow: Antwerp (early), Surprise 

d' Automne (late). 

Loganberries.—Loganberries make very 
vigorous growth, They are ideal for covering 
fences and walls, and for training up 8 ft. 
poles. They prefer a sunny siLiiation, but 
will succeed in partial shade. 

Soil preparation .—Prepare for each speci¬ 
men a 3 ft. wide, 2 ft. deep station. Space 
the stations 8 ft, apart. At the bottom of 
each, place a 2 in. layer of nibble for drainage. 
When returning the bottom i ft, layer, mix 
with it 5 pailful of littery farmyard manure. 
Mix a similar quantity of well-rotted manure 
with the top 1 ft, layer. Break np the soil 
finely, and when raking the surface even, 
work ill 3 oz. of bone meal and 4 oz. of 
wood ashes. 

Planting period .—As for red currants. 

Method of planting .—As for red currants. 

Pruning .—As for raspberries. Logan¬ 
berries bear their fruit on one-year-old 
wood. 


I— ^VOL, iv-s 
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—In Dcccnibcv spt’fiy witU Lai- 
oil winter wash, to destroy aphides' eggs. 
Dust with denis powder as advised for 
raspberries to control the raspberry and 
loganberry beetle. 

Varieties .—Tlicre arc no named varieties, 
but there are several tyi^es, some of them 
very inferior, It is, therefore, necessary to 
secure a good stock froni a reliable source. 

Blackborries.—'No blackberry indigenous 
to Great Britain is cultivated in gardens, 
but two American varieties are. They bear 
licavy crops of large, Jusciou.s berries, and 
being autwnn fruiters, should be included 
to maintain a succession. Plant in po.sition 
similar to those advised for loganbciTic.s, 

Soj! preparation.—A r for Icganbcrrics. 

Planiins period .—As for red currants. 

Method of planting .—As for loganlwrrica. 

Pruning .—As for raspberries. The black- 


Spniying .—Spray in December with winter 
tar-oil wash, to destroy aphides' egg.s. Dust 
Ihc flowers as suggested for raspberries, to 
control the raspberry and loganberry beetle, 

Varieties .—Snyder and Wilson Junior. 

Strawberries.—SLravvl)criics demand abun¬ 
dant sunshme, free drainage, and if possible 
shelter from lltc cast, as a protection agaiii-st 
frost damage when the flowers arc in bloom. 

Soil preparalion .—Ihig 2 ft, deep. Mix 
with each 10 square yards of bottom spit 
half a cwt. of littery farmyard manure. 
With each ten square yards of top spit mix 
a similar quantity of well-rotted farmyard 
manure. Break down the lumps finely, and 
afler treading fairly firmly, rake in a 2 oz. 
per square yard dressing of bone meal. 

Planting period .—September and October 
arc the two bc.st months. The plants must 
have plenty of time lo root well before winter, 
Plantings may also be made in February 
and March, l)iifc when they 
arc deferred so late, the first 
year’s crop is very poor. 

Method of planting—S^sjca 
the row.s 28 in. apart, the 
plants ill the rows, 14 in. 
Immediately before phmUng. 
steep the roots in water licatcd 
to a temperature of 100® F., 
for twenty minutes, as a 
safeguard against eclworm 
attack. When planting, take 
care not to bury the growing 
point, or the plants concerned 
will perish. If dry weather 
succeeds planting, water 
rcgulnrly until growth re¬ 
starts, During the first 
winter, rc-finn plants that 
are lifted by frost, Fig. 195. 

The life of a strawl/orry bed, 
—A strawberry bed remains 
economic for three years, 
after which it should be 
destroyed. The largest, best 
fruit is borne during the 
first year, but the yield is 


berry bears its fl uit on one-year-old wood. 



Fig, 195. Plauting STBAWDrutwEs 

Fri>m left to rlglU Iho drawings show 1 

In the lop Io^v^ n strawlicrry planted too (tccply; planlcd with the roots cramped. 
In the bollom row: a strawberry plsnlcd loo iJlgh: planted corTcctly. 
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comparatively light. A heavy, excellently 
flavoured crop is borne during the second 
year. In the third year, weight and 
quality decline slightly. To maintain the 
desired strawberry area, divide it into three 
sections—section one being for the one-year- 
olds, section two for the two-year-oldsi 
section three for the three-year-olds. Section 
tlirce is destroyed each year, and an equiva¬ 
lent number of young jJants put in. 

Propagation .—Strawberries are propa¬ 
gated by runners formed on the parent 
jflants. There may be several runners on 
each plant, and two or more young plants 
on each runner, The runner' nearest the 
parent should always be used for propaga¬ 
tion. Second and third rui'mers are invariably 
sterile. In July detach the required number, 


a protection against bird nttii-ck. Lay the 
netting over a light wood framework, to 
safeguard the plants trom datnage. 

After fruiting .—Remove the net, and cut 
off the old leaves, burning thc^^^ to destroy 
the red spidws’ eggs which are sure to be 
deposited on tliem, Mulch with a 2 in. layer 
of well-rotted .stable manure, forking in the 
residue lightly the following March. 

Spraying .—At the end of Nfarch, just ns 
young gi'owtli, is beginning to develop, spray 
“with nicotine insecticide to destroy the 
tarsoneinid mites which at that period are 
just hatching. If mildew attacks during 
summer, spray with liver of sulphur .solution 
immediately after the fruit is gathered, 
Tlic symptoms arc mealy 'vhitc, down- 
covered leaves. 



Tig. 196. Stkawuekrv P^ant Devuloi'Ino Runners 

<11, Hi. Runners. 

•1. reililu Hiiiutcr^. 
m . Slcrile Runners. 


and plant them 6 in, apart in a moderately 
rich, sunny nursery bed, transferring llicm 
to the final quarters in September. An 
alternative method is to peg the runners 
down in half plunged 3 in. pots. As there is 
less risk of root di.sturbance at the final 
planting time, this is the better method, 
but owing to the labour involved in constant 
watering is not often practised, Fig. 196. 

Siraieing .—As soon as the fruit starts 
swelling freely, place a layer of clean straw 
round the plants, to prevent .soil si>lashiiig, 
and reduce the risk of slug attack. At this 
stage remove very small, deformed benripj;, 
which remain hard, and on ripening possess 
an indifferent flavour. 

Netliiig .—Just before the fruit starts to 
colour, cover the bed with fit)U netting as 


Varieties .—^Leader (early), Royal Sover¬ 
eign (early), Obersclilcsien (mid-season), Fill- 
basket (mid-season), Tavdivc do Leopold 
(late), Waterloo (late). 

USEFUL HINTS 

Prune overgrown red currants—Even when 
red currants are pruned in an orthodox way 
they become overgrown and ungainly after 
a few years. Tliis is natural- The spurs 
must lengthen, since the current year's 
wood is shortened to within two eyes 
from its base each winter. When the 
bushes become unmanageable, cut each 
main branch two-thirds of the way back, 
and reform the bush from the resulting 
young growth. 
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Big mite 

on black currants.— 
Black currants are 
frequently infested 
with tliis serious pest 
from hazel bushes 
growing in the 
vicinity. The mite 
which infests the 
hazel is a distinct 
species, nevertheless 
it passes to the black 
currant. If, tlierc- 
foie, hazel bushes in 
the vicinity have 
swollen buds, these 
should, as a. hygienic 
precaution, be picked 
off, Figs. 197 and 
198. 


Reversion in block 
currants.—Aphides 
or green flies carry 
the virus which 
causes reversion. It 
is, therefore, very 
important to apply 
remedial measures 
should this pest 
attack. The best of these is to spray promptly 
with a non-poisonous derris wash, choosing 
a calm, dull day or evening. Figs. 199 
and 200, 


Fios, 197 AND igS, 
Black Cuurant 
Branciics 

Tlia loIL'Iiaod dcatvlns shows 
a normal black currant urancli. 
Note llic (loIntQcl leal huila, 
tberlghl-hand drawing llltis* 
Icalcs a Drnnclilnlestsd Gy Big 
Slid Mite. 

a, Mltc'lnlcsled buds. 


Die-back in gooseberries—Very often the 
mature branches of gooseberries die back 
suddenly while in full leaf. The cause is a 
botrytis fungus which works internally. 
Spraying is, therefore, of no avail. Cut off 
and burn affected brandies at once, as the 
disease is infectious. 

Raspberry mosaic disease.—^This is a virus 
trouble similar to that which causes reversion 
in black currants, In this case the leaves 
retain their normal shape, but develop a 
yellow variegation, They are quite sterile. 
To prevent the trouble spreading, cut out 


and burn affected branches, and sterilise 
the knife blade in boiling water. 

RMgherry fruit thinning,—On raspberry 
fruit clusters there is always a proportion 
of small, inferior fruit, If this is allowed to 
remain, tlu; seed in each drupelet will 
develop, aiul in doing .so absoii) a lot of 
nutriment. Considering that it Inus no table 
value, the best course in to clip it off as soon 
as its futile chaniclcr is obvious. 



Fjgs. 199 AND 200, Black Currant Licavrs 

The hft'bnnd (Iraivlne sUow^ a normal black currant IcM, 

Tho rielil-hand diain-ain shows a black ciirtniiL Icnl alTcctcd by 
Reversion or NcUlehcacl. 


CLASSROOM WORK 

Blaok and red currant branches.—Bring 
to the classroom a tyjiical branch from a 
black and red currant rc.spcctively, Explain 
that the former has no fruit spurs, and that 
the latter has. Follow with a description of 
the pruning methods, making it clear that 
the black curnuit bears its fniiL on one year 
old wood, which must, therefore, be retained 
at pruning time, Figs, 201 and 202. 

Big bud mite on black currants.—Bring to 
the classroom a number of shoots bearing 
mite-infested buds, Place the shoots in 
water, and examine the water twenty-four 
hours later. Shoals of mites will be seen 
floating on the surface. Explain that the 
mites arc responsible for the malformation 
of the buds, and give remedies. 
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Figs, 201 and 202. Currants 

I'liclcfl'liand drawingsbowsa blach ciirrnnt 
l^ancli. Note (ho obooiiec of Iruil spurs. 

The lifihl-Uanc] drawing sIimts a red cm* 
rniUlrancii, p. rmit spues. 


Stiawbeiry forcing.—Plant a few sti-aw- 
berry iTiiiners in 5 in. pots. Use a compo.st 
of loam 4 parts, well-rotlcd mannre, Jime 


rubble, and siiud i pavt each. Stand tl\e 
pots in a light window in the classroom. 
Water them carefully. Turn the plants 
round every few days, to maintain even 
growth. When flowers open, dust them daily 
with a rabbit's tail or camel's hair brush to 
distribute tlie pollen and ensure a good set 
of fruit. In tha way a batch of strawberries 
will ripen in mid-winter. 

Tarsonemid mite.—In early February bring 
into the classroom a few old strawberry 
leaves. Examine the under surface, on which 
some of the small red eggs of the tarsonemid 
mite ate sure to be seen. Place them under 
a bell glass, tilting the latter to admit a 
little air. Watch the mites hatch. Point out 
that this is one of the most serious pests of 
the strawberry and that the outdoor plants 
must be sprayed with nicotine insecticide 
in early spring to loll the mites as they hatch 
out. 

Clonal strains of strawberries.—Pomt out 
that during the war strawberry stocks were 
allowed to degenerate. At the end of the 
period they were so far exhausted that 
strawberry growing became uneconomic, At 
research stations good fruit-bearing types 
were evolved. These are Itnown us clonal 
strains. When purchasing new stocks it is 
always advisable to secure them. 


XVII. EXPERIMENTS 


The value of experiments in the school 
gardening scheme.—The school gardening 
scheme is incomplete without experiments. 
In their absence, the vurioiis operations fall 
into tire rule-of-thumb calcgory. Every¬ 
thing must be accepted on trust. There is 
abundant scope, and the work is exceedingly 
interesting. 

Au cxpifinient defined .—An experiment 
is an effort to demonstrate the truth by a 
comparati\'c test, There must be some 


control with which the principle demon¬ 
strated can bo compared, otherwise no 
ex]Ocrimciit has any educational value, In 
every case the object of the experiment 
must be clearly defined. To give an example. 
If the experiment seeks to demonstrate the 
ameliorative influence of the elements on 
soil texture, a good de.5CiipLian would be 
"To demonstrate the effect of frost, thaw, 
ram, snow, wind, and air on the texture oJ 
cultivated land," 
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liccords. —Faithful records must be kept 
throughout—the date on which the experi¬ 
ment was set up; dates of sowing, planting, 
transplanting; rate of progress of each 
partner in the ex])erinienl, and the results, 
The records should be so complete that a 
perfect stranger examining them would 
know exactly the aim and tire result without 
asking any questions. 

The position of experiments in Ihe scheme .— 
Though children in their third year arc 
better equipped mentally to understand 
experimental work, it is lielpful to initiate 
them ill their first and second years, choosing 
simple, easily understood tests, passing to 
the more complex in the third year. The 
experimental scheme that follows begins 
with the simple, progressing gradually to 
the more complex. 

Experiment 1 , —demonstrate the effect 
on yield of snciccriiig Longpod broad beans. 

Experimeni explained. —^There is some con¬ 
troversy as to wlicthcr the basal side shoots 
or suckers developed by Longpod broad 
beans should he retained or removed. This 
experiment will afford reliable guidance on 
the matter. 

VaYieiy ,—Seville Giant Longpod. 

Date of soj&Mig,—The first week in 
November. 

Eoil preparation. —Prepare 2 ft, deep 
trenches; with each yard run of bottom 
I ft. layer mix \ pailful of littery stable 
manure and 2 oz. of crushed bones. With 
each yard run of top layer incorporate a 
similar quantity of well-rotted manure and 
bone meal. Break up tbe soil finely, and 
tread fairly firmly, 

Method of sowing. —Form g in, wide, 3 in, 
deep, flat-bottomed drills. In each drill, 
sow two rows of seed alternately at an all¬ 
round distance of 6 in. apart. 

Nninber of drills and distance apart. —Sow 
two drills at 2 ft. apart, the plants in one 
row to be suckered, those in the other to be 
untouched, thus acting as a control. 

Winter treatment. —Hoe whenever the soil 
shows signs of caking. Apply monthly 


dre.ssings of wcatherecl soot at 2 ozs. per 
yard run, 

Removal of suckers. —In spring watcli for 
the development of suckers, removing these 
growths from the one juw when they are 
2 in. long. Given a sharp twist with the 
finger and thumb, the suckers will come off 
cleanly, Fig, 203, 



Fig. 2oj, Hroau Bkan Pi,ant 
PkVcloi’ino Suckkrs 

II, Remove siiekm al Uiis point. 


Feeding. —From the time the first flowers 
fall until the last j^od is picked, feed weekly 
with siiperj)li.osphate of lime at i oz, per 
yard nm of drill, hoeing the fertiliser in if 
the .soil is moist, watering it in .should it 
be dry. 

Stopping. —Remove the gi-owlng points 
one leaf above the last flower, to concentrate 
nutriment in the developing pods, 

Result of experiment. —Take careful records 
of the gathering dates and the weight of 
produce yielded by each row. The one 
giving the heavier crop must reflect the 
better coiir.se of treatment, A subsidiary 
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point is the date on which the ground can 
be cleared for succession crops, 

Experiment 8.—To test the cropping 
capacity and cooking quality of round- 
seeded and wrinkled-seeded or marrowfat 
peas respectively. 

Experiment explained. —There are two 
sections of peas—round-.sceded and wrinkled- 
seeded, It is generallj^ conceded that the 
latter give the heavier crops and possess a 
superior culinary quality. Take the matter 
out of the region of conjecture by instituting 
an experiment. 

Round-seeded variclies lo he tested. —Bene¬ 
factor, Early Bird, Foremost, British Lion, 
and Eclipse. 

Wrinkled-seeded varieties lo be tested .— 
Bedford Champion, ITromas Laxtoii, World's 
Record, Exquisite and Gradus. 

Classification of varieties. —All arc first 
earlies, and all 3 ft. tall. 

Date of sowing. —The third week in March. 

Soil preparation .—As for broad beans, 

Number of drills and distance apart. —Sow 
one drill of each variety, and space the 
drills 3 ft. apart. 

Early treatmenl. —When the seedlings arc 
I in. tall, apply i oz. per yard run dressing 
of superphosphate of lime, to accelerate 
root action. Support the plants with 3ft, tall, 
bushy tree branches when the tendrils show, 

Feeding and stopping. —As for broad beans. 

ResuU of experiment. —Carefully weigh 
the shelled produce from each row. That is 
the real test of effective yield. Institute a 
cooking test of each variety when the peas 
are in the prime of condition. The criteria 
of quality arc, thinness of skin 20 points; 
sweetness 40; succulence 40, 

Experiment 3 .—To demonstrate the effect 
on flowering of stopping sweet peas when the 
plants are 5 in. tall. 

Experiment explained. —There are two 
methods of growing sweet peas. One consists 
of allowing the plants to flower on the 
maiden or unstopped stems, the other of 
.stopping, or removing the growing point of 


each plant at 5 in. tall, and retaining on 
each the best resulting side shoot. The 
experiment will clear up doubts as to which 
is the better way. 

Variety. —Sextet Queen, 

Date of solving. —The first week in October. 

Method of sowing. —Set twenty-four seeds 
separately in clean 2 in, pots. Use a riddled 
compost of loam 3 parts, leaf mould, lime 
rubble, and sand i part each. Bury each seed 
^ in deep, Place the pots in a cold frame, 

Wilder treatment. —Water carefully, keep 
the glass clean, and ventilate as freely as 
the weather allows. 

Soil preparation. —Prepare in early January 
a trench as suggested for broad beans. 

Rlanting out. —Plant out at 9 in. apart 
the first week in April, Support each plant 
with a 7 ft. tall, sturdy stake. Tie each 
plant regularly. 

Stopping. —When the plants arc 5 in. tall, 
remove the growing point from alternate 
specimens. Retain the strongest resulting 
side shoot on each. Fig, 204 and 205, 



Fig. 204. 5 IN. Tall 
Sweet Pea Ready 
ron Stopting 


a. UeinoVG giowiiiy 
pniill line, 



Fig. 205, Sweet Pe,\ 
Developing Side 
Shoots as a Result 
OF Stopping. Remove 
Shoot ax a and 
ouiGiNAL jNTain SirooT 
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TeniJyil and side shoot From 

eveiy plant in the experiment remove^ the 
side shoots that arise in the leaf joints, 
when they arc an inch long. Also clip of! 
the tendrils at the leaf ends, These arc 
not needed for sujiport, Fig. 206. 



I'lQ. 206. Sweet Pea Pi-ant 
n^EVELOPING TeNDHILS AND SlDE 
SnciciTs, DOTH Ready fon. Removal 

A, Reinovo side sliodCs licrc. 
b, Itomove tendrils here. 

Feeding. —After the first buds show, feed 
weekly with a mixture of 4 pai'ts s-uper- 
phosphate of lime, and i part each of sulphate 
of ammonia and sulphate of potash until 
the end of the flowering season. Give each 
plant a teaspoonfiil per dose, watering or 
stirring in the mixture in accordance with 
the condition of the soil, 

Result of experiment.^^n assessing the 
result of the experiment, the point.s to be 
noted are:—(i) The niiinber of buds wliicli 
drop prematuTcly on each, stopped and 
unstopped plant respectively, (2) The earliest 


date on tvhich flowers open, and the plants 
on which they do open—stopped or un¬ 
stopped. (3) The quality of the bloom, that 
is, length, strcngtii, and straightness of 
.stem, number of flowers on each stem, 
form of flower, and date on which flowering 
ceases. When tlie perfonnaiicc of the two 
partners hi the cxpcviuicnt is compared on 
these lines, a definite lead will be given as 
to the value or otherwise of stopping. 

Experiment 4 .—To demonstrate the effect 
of potash manuring on raspberries. 

lixpcrivicnt explained. —Raspberric.s are 
said to be dependent in large measure on a 
readily available, continuing supply of potash 
during the'growing and fruiting season. In 
its absence it is stated that the yield suffers, 
while the berries arc smaller and less succu¬ 
lent. The experiment will afford some light 
on this matter. 

Experimenlal scheme .—Adjacent rows 
should not be treated, otherwise there may 
be a seepage of fertiliser to the control row, 
vitiating the result. At least 10 ft. should 
divide the treated and the untreated. 

Vnyiely .—Any variety may he taken, but 
it i.s essential that the same variety shall 
occur in the treated as in the untreated row. 

Nimhey of yows. —^Two, one treated, the 
other untreated with potash. 

Treatment of the /.reated row .—Immediately 
after pruning, in August or September, fork 
into the bed a 4 oz. per yard run dressing 
of wood aslies, a fertiliser rich in pota.sh. In 
late February, just as ttic leaves arc bursting, 
and again immediately before the flowers 
open, dress with snlphaLc of potash ut the 
rate of 2 oz. ]3Cr yard run of row. 

Rcsii/t of experiment .-—In assessing the 
result of Uii.s c.xjjcj'unenl, ub.scrvc the 
following points:—(x) The weight of fruit 
gathered from the treated and the untreated 
rows respectively, (2) Note on each row the 
number of fruits which refuse to colour, and 
tend to dry up. (3) The number of flowers 
on each row which fail to set fruit. (4) The 
number of berries needed to make i lb, on 
the treated and untreated rows respectively 
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(the largest berries are the juiciest). {5) Tlic 
size of the plug or core, in twcnty-foiu* fruits 
taken at random from each of the two rows. 
Obviously the larger the plug, the smaller 
the consumable fruit. 

Experiment 5 .—To demonstrate the value 
or otherwise of sprouting seed potatoes. 

Experiment explained ,—Tire sprouting of 
seed potatoes consists of forwaixling growth 
in shallow boxes before planting out. What 
is the effect of the process on yield and 
freedom from disease? 

Variety .—Arran Banner. Plant thirty-six 
sprouted and thirty-six unsprouted tubers. 

Date xehen sprouting should commence .— 
First week in January. 

Method of sprouting .—Set up the tubers 
close together in shallow, boxes wth the 
round end upwards. 

SpYouting emivomnent .—A cool, light room 
or shed having a tempciatine range of 35® 
to 45“ F. 

Ohservations during the sprouting period .— 
If any tubers sUibbornly refuse to sprout, or 
sprout very weakly, burn them. They are 
affected by virus disease. If green fly 
attacks the sprouts, destroy it by spraying 
with nicotine insecticide, Iliis pest is a 
transmitter of the virus trouble, Figs. 207 
and 208. 




Figs. 207 and 20.S, The Develop¬ 
ment OF Si'i'D Potatoes 

Tlic top drawing; shows a seed potato developing 
vifjorous sprouts, a. Sprout. 

The lower di awing shows.Tscccl potato dcVf]o[iing 
weokly suconts, the result ul Virus disease. Reject 
tubers of this type. n. Sprout. 


I3I 

Soilpreparalion .—^Dig the selected site i ft. 
deep. Take out V-shaped trenches 8 in. 
deep and 28 in. apart, At the bottom of 
each trench place a 3 in, layer of littery 
stable manure. 

Planling date .—First week in April. 

Distance apart .—Space the tubers 14 in. 
apart. Handle the sprouted ones very care¬ 
fully to avoid damage, 

Feeding .—Immediately before earthing up, 
dress with a mixture of 3 parts superphos¬ 
phate of lime and 2 parts sulphate of potash 
at oz. per yard run of drill. 

Earthing up .—Draw up to each side of 
the plants, when they arc ic in. tall, a 4 to 
5 in. high bank of flnely pulverised soil. 

Spraying .—In early July spray with 
Boixleaux Mixture as a safeguard against 
late blight disease. 

EesuU of experiment .—In computing the 
result of this experiment, observe the follow¬ 
ing matters:—(i) Tlic date on which the 
unsprouted and the sprouted growth appear 
above ground. (2) The number of gaps in 
the sprouted and unsprouted rows respec¬ 
tively. It can safely be assumed that the 
gaps which arc suic to occur in the un¬ 
sprouted batch .arc accounted for l)y virus 
disease. {3) Evenness of growth. Compare 
the two partners in the experiment, If there 
is unevenness anywhere, tire smaller plants 
arc not receiving their fair share of light, 
(4) Yield. Make a record of the lifting dates, 
and weigh carefully tl\c crop from the 
sprouted and unsprouted seed. Grade both 
into ware and chats and record these. 

Expeiimeiit 6.—To demonstrate the value 
or otherwise of aerating the lawn. 

Experiment explained .—One of the main 
factors in a successful lawn is an even, firm 
surface. Without it, mowing cannot be 
done properly, while tlic machine is subject 
to injury. FiuLlicr, neither games nor 
comfort arc possible on an unc^'en surface. 
To ensure evenness, considerable roUing is 
necessary. This creates air-logging, which 
destroys the liner grasses, and gives the 
rein to the coarser, and weeds such as 
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plantains and danddioiis. The object ol the 
experiment is to prove that a purer, better 
turf is obtained by aerating the soil with a 
garden fork. 

The expeyimenlal scheme .—^Delineate two, 
r yard wide lawn strips as far apart ns 
possible. Keep tile lines in position for 
twelve months, the period d\iring which 
the experiment rtins. 

Method- of aeration .—Push in the tines of 
the garden fork 4 in. deep, treating the whole 
of I yard wide strip, The Lines of the average 
fork are 3^ iji. apart, This means that there 



Pro, 209. SpUAKE OF TVRF Spikuo 
4 IN, Diim* WITH Garden Fork 

Tlia holes are 3t in, apart, 
n, hole. 

will be 4 in, deep holes spaced 3! in. apart, 
Fig, 20Q. 

Wlmi to aerate .—Starting in early August, 
spike the lawn at two-montlily intervals 
until the following August, 

Result of experiment .—As soon as the 
experiment doses, make the following 
records:—(i) Count the number of wccd.s on 
each yard wide strip. (2) Count the number 
of tussocks of rough grass such as Yorkshire 
fog and bent grass on each yard wide strip. 
(3} Note the degree of greenness of the turf 
on each strip. (4) Note the ciosencss of the 
turf on each strip, and on the data thus 
accumulated, judge the value of the experi¬ 
ment. 

Bxperimenf 7 .—^To demonstrate the value or 
otherwise of summer pruning bush apple trees. 

Experiment explained .—apple trees 
are budded or grafted on to paradise stocks, 
which induce somewhat gross growth. This 


must be kG]>t ninler control bj/ priming-. The 
process may be imclcrtalccn at two seasons— 
ill July and January, or in January only, 
As the olijcct of pruning is to induce the 
fonnalioii of Ihe inaxiniiim number of fruit 
.spurs, it follow.s that tlic method which has 
the belter record in Ihi.s icspecL should be 
practised. The experiment will give the 
ncce.ssary infonnEition. 

The experimental scheme ,—It is not advis¬ 
able to operate on different trce.s of the same 
variety, a.s one of the trees may luive .some 
weakness not revealed by the other. Tliis 
would .spoil the result of the experiment. 
Take one tree. Divide it into two sections 
of equal .size, giving to each section the 
treatment suggested hclow. 

The (realment of Section A.—In July 
.shorten each side shoot on the main branches 
to within six good leavc.s from its base. 
Make each cut immediately above the 
selected leaf. Do not toiicii liic leading shoot 
on each main branch, as this provide.? for 
extension. In early January .sliorfcen each 
shoot pruned llie previous July to witliin 
(wo good buds or eyes from its base. 

7 'he treatment of Section B .—Omit tlic 
July pruning, and prune in January as 
suggested for Section A, 

Duration of expcrinient .—Differences will 
be noted the first year after the treatment, 
but will be more noticeable in the second 
and subsequent years. This experiment 
might, therefore, be maintained as a perman¬ 
ent feature. 

Result of experiment .—In drawing up the 
experiment, the point.? to be noted arc:— 
(i) The number of fruit spnr.s on each l^rancli 
in Section A and Section B, {2) The quantity 
of premalurc fruit dropping iu Section A 
and Section B. (3) TIic quality of the fruit 
in the two section.?—size, colour, and flavour. 
(4) Weight of fmit. 

Experiment 8.—To demonstrate the advan¬ 
tages or otherwise of August versus Spring 
sowing of hardy annuals. 

Experiment explained .—The imposition of 
tariffs has greatly increased flower cultivation 
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in Great Britain. Hardy annuals such as 
nigcllas, annual chrysanthemums, larkspurs, 
and cornflowers are now available in early 
summer, from sowings made the previous 
August. This method cuts across previous 
conceptions, The object of the experiment 
is to demonstrate its practicability, 

Varieties. —Pink larkspurs and blue corn¬ 
flowers. 

Soil preparation. —Dig i ft, deep, incorpor¬ 
ating with each square yard ^ pailful of well- 
rotted stable manure. Do this in July for 
the August batch, in January for the spring 
batch. Break up the soil linely in each case, 
tread it fairly firmly^ and rake the surface 
even. 

Number of drills and distance apart. —Sow 
two drills of each kind i ft, apart. 

Sowing dates. —The second week in August, 
and the third week in March, 

Method of sowing. —Form i in. deep drills, 
spacing them i ft. apart. 

Winter trealmeni of Aiigust-soivii batch .— 
Give monthly dressings of weathered soot, 
keep the soil well stirred, and when the 
first severe spell tlii'eatens, protect the 
seedlings by placing short bushy branches 
on each side of the rows. 

Thinning. —Do not thin the August-sown 
batch until growth starts in spring. Then 
gradually reduce the seedlings until they 
stand 1 ft. apart. Thin the March-sown 
batch when congestion arises. 

Result of experiment. —The points to be 
noted are;—(i) The number of casualties, 
if any, in the August-sown batch. (2) The 
earliest date on wliich flowers can be cut 
from each batch, (3) The quality of the 
flowers in each—length of spike in larkspurs, 
colour and size of bloom in cornflowers. 
(4) Number of bunches of dowers ('iwcive 
spikes or sprays to the bunch) that are cut 
from each batch. On the strength of t]\is 
data the honours in the experiment can be 
awarded. 

Experiment 9. —To demonstrate the value 
of soil sterilisation iji ilie raising of seef])ing.s 
under glass. 


Experiment explained .—It is well-known 
that the cleanest samples of soil harbour 
weed seeds, mould spores, grubs, and harm¬ 
ful bacteria, which embarrass small seedlings, 
sometimes destroying them entirely. This 
experiment will prove that sowing in .sterilised 
soil frees the seedlings from injurious influ¬ 
ences, thus facilitating healthy growth. 

Experimental scheme .—Mix four pailfuls 
of a compost of loam 3 parts, leaf mould and 
sand I part each, Pass the ingredients 
through a \ in, sieve, to ensure an even 
texture, and turn over the heap three or 
four times to get a good compost. Now 
separate the latter into four equal parts, 
each to receive separate treatment, 

PailfiilNo. I. —On thispour asolutionmacle 
by stirring 2 medicinal drachms of commercial 
formalin into 5 pints of water. Turn over 
the heap once, cover it with sacks, and 
leave it for three weeks. 

Pailful No. 2 .—Heat this on an iron plaLc 
over a good fire for six hours, Fig. 210. 



I'lo, 2X0 , Apparatus for Sterilising Soil 

a. Dilck pier, b. Iro]i plale, c. Soli, d. Fire. 


Pailful No. 3,—Out of this pailful make 
up a seed box. Drain the bottom with an 
inch of rough compost, fill up fairly firmly 
to within ^ in. of titc surface. After levelling 
the latter, water through a rosed can witlt 
boiling water. 

Failful No. 4,—Tins is the controi. Fid up 
a .seed box from it without any treatment 
at all. 

General .'—So arrange this experiment that 
seed can be grown in compost from pailful.s 
No. I, 2, 3 and 4 respectively on the same 
date, It will mean that the treatment of 
Pailful No. I must start tJirec weeks aliead 
of the others, 
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Subject sii^^esled Joy cxpcrPnciU.— 

variety Radio. 

Date of sowing. —February iSLb' 

Method of sowing. —Space the seed \ in, 
apart, just covering it with iinely sifted 
compost, treated in each case in the same 
way as tfie general body of soil in the box, 
After covering the seed, cover the boxes 
with glass and brown paper, to ensure 
equable conditions during the germination 
period. 

Sowing envimiment. —A greenhouse having 
a temperature of 6o° to 65° F, 

Later treatment. —As soon as the seedlings 
appear, remove the covers, and afford good 
light. For the first week, shade with tiffany 
when the 31m shines brightly, Water care¬ 
fully with clean aired water. 

Result of experiment. —This is an important 
experiment, touching one of tlic foundation 
principles of modern gardening. Have careful 
records of the behaviour of the seedlings in 
each box. Note the rate of growth, the 
degree of greenness in the foliage, and most 
important of all, the degree of susceptibility 
to damping off, The compost in Ihail No. i 
was sterilised by a pure chemical, Ik can 
confidently be expected that the seedlings 
growing in this compost will not succumb 
to damping off, and their foliage will be 
remarkably healthy. The compost in Pail 
No, 2 was sterilised by tlic old-fashioned 
method of soil burning, 11 is extremely 
unlikely that the seedlings growing in it 
will be attacked by the damping off fungus, 
but their growth will be hultiiig and in a 
measure unsatisfactory, due to the consunnp- 
tion of a large ainoiint of organic matter by 
the intense heat, In practice it is found that 
the iron plate becomes so hot that the soil 
actually reddens. The compost in Pail No, 3 
was also sterilised in an okhtime way. The 
effect is helpful, but incomplete. If all 
the soil could he soaked in boiling water, the 
result would be move encouraging, but the 
water cools on contact with the soil, and 
cools more on passing through. Thus some 
measure of trouble from soil enemies must 
be expected. 


U it is de.sired to lest the effect of sLcrilisa- 
lioii on later growth, the compost can be 
treated as advised above for all the stages 
tliiough which the tomato crop passes. The 
^'aluc of compIcLc slerilisation will be proved 
at every turn. 

\3ShFVlL PUNTS 

Experimental plot.—While many experi¬ 
ments can be conducted in the ordinary 
vegetable plots or in the ordinary flower 
borders, it is an advantage to set aside a 
special plot for this purpose. There i.s then 
less danger of vitiated results, while experi¬ 
ments assume greater imjmrtance in the 
minds of the children when they are i.solated. 

Records’ rota.—The taking of accurate 
records is supremely important. It is work 
tliat should be .shared io gi\'c all the children 
interest in the cxporiineiiLs from first to 
last. An excellent idea when setting up an 
experiment is to set up a records' roLn also, 
assigning to each child sonic special bit of 
work or some period during wliich he is, 
under the supervision of the teacher, solely 
responsible for the records. 

Removing broad bean suckers.—'This, of 
course, is a surgical operation attended by a 
check. Reduce that check to the minimum 
by removing the suckers during showery 
weather, or a few hours after watering the 
plants. Under such conditions the suckers 
come away with le-ss risk of stem peeling. 

Culinary pea experiment.—Pea seeds fre¬ 
quently fail to germinate. It is advisable, 
therefore, to .sow a few extra seed,? of each 
variety used in this experiment in a reserve 
border to provide planLs of even size for 
filling up gaps in the experimental rows. 

Sweet pea experiment.—During winter the 
seedlings in thi.s c.xpcriment may at times 
be so severely frozen as to look hopeless. 
There is not the least need to be concerned 
about them, nor to adopt any restorative 
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measures, As soon as the frost departs, they 
will recover and grow normally. 

Raspberry experiment.—When applying 
the wood ashes in this experiment, take 
great care not to injure the roots, otherwise 
the results will be vitiated by a profuse 
growth of suckers the following year. If the 
fork tines strike a root, withdraw them at 
once, and push in in another place. 

Lawn experiment.—Do not spike the lawn 
when the soil is very moist, otherwise the 
fork tines will cause the sides of the holes 
to coagulate, and when they dry, to set like 
cement. Obviously a condition like this 
prevents efficient aeration. A reasonably 
dry soil condition is essential for a fair test 
of the principles involved. 


CLASSROOM WORK 

Broad bean experiment.—Tire results of 
this experiment would be all the more 
helpful if the seeds were shelled in school. 
Count the average number of seeds in tlie 
pods from the uiisuckered and the suckerecl 
plants respectively. 

Also count the number of vacant places 
ill the pods of each partner in the e.xperiment. 

Culinary pea experiment.—In arranging 
the cooking test connected with this experi¬ 
ment, an excellent plan is to have a number 
of tripods and Bunsen burners. Pul the 
same quantity of peas, water and salt into 
each saucepan, light all the Bunsens at the 
same time, and let the peas cook for twenty 
minutes, Then make the appraisement. 

Potato experiment.—Before setting up 
this experiment, sort out the number of 
tubers required for each partner. As far as 
possible these should be of the same shape 
and size. If different sized seed tubers are 
used, it is quite possible that they may 
introduce a cross current, which would make 
the results less decisive and convincing. 


Lawn aerating experiment.—Take into the 
classroom two 9 in. square blocks of turf, 
one from the unspikecl, the other from the 
spiked section. Count lire number of weeds, 
dandelions, daisies, etc., in each square. 
Then work out the number of weeds tliere 
would be in a given area, say 100 square 
yards. The greater quantity of weeds in the 
unspiked part will carry conviction as to 
the value of aeration. 

Lawn aerating experiment.—Having 
counted the number of weeds as stated 
above, break up the squares, and examine 
the root systems of the various grasses forming 
them. It will be found that the grasses in 
the spiked part arc much better provided 
with roots. This examination should be 
made months after the experiment is 
instituted. 

Tomato experiment.—In the average 
packet of tomato seeds there arc some 
seeds which show a green tinge. Others 
are smaller, and others again not of perfect 
shape. It can safely be assumed that seeds 
of this type are not as good as they might 
be. Eliminate them, and sort out for the 
experiment seeds of equal size, and as near 
perfect in outline as the eye can judge. 

Grading onion seed.—In the average packet 
of onion seed there are three sizes. Before 
sowing, isolate each grade and sow separately. 
Note the results. The very small seeds will 
develop what is known as pin neck, that is 
to say, a contraction will appear early 
immediately above the bulb, preventing the 
latter from swelling to normal size, Many 
of the plants raised from the medium sized 
seed will develop thick neck, while those 
from lUc larger seed will form the biggest 
bulbs and there will be the minimum of 
the deformities so marked in the other two, 
Tlris presents a clear case for the purchase 
of selected strains of seed, and the experi¬ 
ment shows that success is frequently 
governed by the contents of the seed 
packet. 
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GIRLS AND GARDENING 


U NTIL a few years ago girls were 
entirely excluded from school garden¬ 
ing. The work wets held to be too 
rough for therj^. I'Kat enuception broke 
clown, and quite rightly. Girls were allowed 
to participate in garden work in a modest 
way, It was almost paliictic to see the pro- 
^■ision that was made for them. Al most 
schools a few plots, about a yard square, 
were assigned to the girls. They cultivated 
simple flowers .such as mignonette and 
Virginia stocks. Doubtless they enjoyed this 
work, but it had little educational value. 

From the very first this conception was 
doomed to failure. Now girls are allowed to 
go through the three year gardening course. 
As a rule they take their full share of all the 
operations. Thisisasitshoald.be. A subject 
that is pniiicd for those who take it can 
never engage their full interest, nor can it 
possess the educational value it should. After 
girls reach the age of eleven years, and are 
eligible to attend senior schools, most of 
them are fully equipped physically for 
garden work, and should be allowed to do 
it. To differentiate, and say that girls might 
take flower culture only, is begging the 
question—so might boys. At schools where 
there are facilities for a full course, children 
of both sexes should take it. 

The girls might go a little further and do 
some floicd work, which develops their 
artistic qualities. They might, for example, 
have lessons in the cutting and arrangement 
of flowers. In connection with the former 
process, the first point to note is that no 
fv\Uy developed flower should be cut for 
vase decoration, Its life is too short, while 
the colour pigments rapidly decline. Always 
choose flowers that are about three parts 
developed, Never cut them wlien the sun 
blazes on them. Early morning and evening 
are the best periods. 

Use sharp scissors or a knife. It is 


inadvisable to Iweak olf the (lowers, bccau.se 
in so doing the intake of water i.s prevented, 
the cells at the base of the slcni.s being 
sealed, or almost scaled. For twelve hours 
after cutting, plunge the .slcms into ice-cold 
water and keep the llow’prs in a cool, dry, 
airy room or cellar, where they will get 
what tile profejssional florists call "tlreir 
.second wind;" in other words, they acquire 
a stamina that greatly lengthens their life, 

Before arranging the flowers permanently 
in the vases, rvush the base of all woody 
stems such ns lilacs and mock oranges with 
a hammer to increase the water absorptive 
capacity. Place one piece of nut charcoal 
in a vase of average size to prevent water 
pollution. Two aspirin tablets in a vase of 
average size arc also cfticacious. T'hcy arc 
said to drug the .slime fungus, which in the 
worst enemy of cut blooms, Stand the vases 
in ji shady, cool place and change the water 
every second day. 

When arranging flowers, avoid mixing 
orange and pink, pink and red, dull crimson 
and purple, and magenta with any other 
colour but M'hitc. Do not overcrowd 
tile flowers iu the vase. Every bloom 
sliould stand sufTicicntly on its own to 
display its true character, Consider care¬ 
fully the length of stem. Short-stemmed 
flowers ill a tall vase or dpergne look 
ridiculous, as do long-stcmnicd flowers in 
a short va.se, 

While the vase of mixed flowers may look 
very well in a jiieturc, it is not a success 
ill real life. When flowers of differcnL kinds 
ai'c associated, one hastens the decay of 
the other. As far as possible, therefore, 
confine one kind of flower to each vase. Use 
fern or greenery with discretion. Maidenhair, 
Pteris, or Asplenium fern may be used 
with all flowers except roses, sweet peas, 
carnations and gladioli, which look far 
better with their own foliage. 



SOME USEFUL CLASS PICTURES 

BUTTERFLIES 



Butterflies 


ii Small Hcallii 

2, Orange Tip. 

3, Clauded Yellow. 

,1. Silvcr'waslied Frilillarj', 
5. Wall Drown. 

H. Uingicl. 


(Class I’iclnrc No. 2 in Ihe rorlfoUo) 

7. Drimstonc. 
fi. Peacock, 
g. Red Admiral. 

10. Painled Lady. 

11. Large Garden. 

12. Common Dine. 


13. Wood W'hitc, 

II. Circen-vdned Wlulr. 
ts, Small Toi[Qiscsliell, 

16. I'earl-borclcied Fritillnry, 

17. Meadow Uiciwn, 
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Iiifcrocluction.—Tliougli it is not possible 2. ORANGK nP.—M jUc, ciiterpilhir juid 


to geiienilise as to the differences between 
butterflies and moths, since cxccplioiis can 
always be found, the distinctions given 
here hold for the majority of cases anti will 
serve as a guide. 

1. Butterflies arc generally diurnal in 
their flight and feeding, wliereas a great 
many moths fly at dusk or during the night. 

2. Tlie feelers or antennae of bulterflios 
are slender, ending in a knob. In moths 
they are short, notched, distinctly pointed 
or feathered, They are not only organs of 
touch, but of smell. The sense of smell is 
very keen, and is the means by whicli tlie 
sexes lind each other, 

3. Butterflies usually rest with the wings 
folded above the body, edge to edge. MotJis 
bring the wings to the level of the body, so 
that tliey form a flat triangle, not concealing 
its upper surface entirely, This is not, 
however, an infallible rule. 

4. ^[oths have, on the wliole, thicker 
bodies than butterflies, In butterflies the 
wings usually project backwards well beyond 
the body, but in rnotlis the body may be 
longer, 

5. Looper caterpillars all belong to moths. 
Very densely hairy ones usually do. so do 
very thick, fat ones. Usually, only motlis 
make cocoons, tliat is, a separate outer 
covering of extraneous material, bound 
together with silk threads or some sticky 
secretion. This surrounds the pupa, which 
has its own protective skin in addition. 

Tlie wonderful colouring of both is due 
to minute scales covering the wings. These 
are modihed, flattened hairs. Tlie tubular 
proboscis, coiled like a watch spring when 
not in use, is cliaracteristic of both, and is 
used for sucking nectar from flowers. 

r. SMALL HEATH .—Pale brick, with 
narrow dark wing borders and small dark 
dot near front angle of fore-wing. 

Caterpillar green, striped yellow and white, 
lives on meadow grasses. Meadows and 
heaths. Succession of broods from April 
to September. 


clirysiilis. Wliilc, with orange lip to front 
wing in male only. Under side of hind wings 
marbled with green. 

Caterpillar green, downy with black specks, 
on cress and cuckoo flower. Chrysalis 
greenish yellow and very slender. Common, 
fields and \wiysides, 

3. CLOUDED YELLOW.—lU\c yellow, 
female cream, with black borders, and one 
black spot on each fore-wing. Hind wings 
deepen to an orange centre, 

Caterpillar smooth green with yellow 
stripes and black dots; feeds on small legu¬ 
minous plants such as trefoil, Chrysulis 
green with yellow lines. Eastern and 
soutlieni counties, in the open, 

4. SILVER-WASHEDFRITILLARY.— 
Tawny orange, with black spots and streaks 
and delicate black scallop pattern on edge 
of wings. Gleams with silver, 

Caterpillar brownish with long stiff bristles, 
feeds on dog violet, raspberry, nettle and 
guelder rose, but conceals itself by day, 
Clii-ysalis suspended on low plant.?, browiiisli 
with dark spots and stripes and light silver 
or gold spots on under-side, Woods. Widely 
distributed but not c.xactly common. 

5. WALL BROWN .—Tawny brick or 
dull brown, boldly patterned with brown 
on fore-wings, small ring in front outer 
angle of fore-wing, hind wings have two 
curved bars of brick, outer patterned with 
small rings. 

Calcq)mar dark green, slightly striped 
white and yellow. Eceds on grasses, June 
and September. Chrysalis dark grey, witli 
dorsal prominence, 

6. RINGLET .—^Dusky brown with three 
small black rings with pale centres on each 
fore-wing and two on each hind wing. Wood¬ 
land glades, and bushes. 

Caterpillar greyish with reddish down, 
and dark brown stripe along back, bordered 
by cream and white. Hibernates, then feeds 





oil seeds and grasses till May or early June. 
Chrysalis on ground. Shaded brown, with 
bristles at hind end, 

7. BRIMSTONE .—Butterfly and cater¬ 
pillar. Sulphur colouFj with an orange spot 
on each wing. 

Caterpillar smooth bluish-green. Feeds on 
buckthorn. Chrysalis green with pale yellow 
stripes, 

8. PEACOCK .—^The name explains itself 
—colouring suggests eye in peacock’s tail 
feathers. Red brick-orange ground, "eyes" 
in angles of wings in deep red, black, lilac 
and yellow. Fairly common in ivoods and 
lanes, and gardens, especially on Micliael- 
inas daisies, 

Caterpillar shining black with white dots 
and black spines, Feeds on nettle and some¬ 
times hop. Chrysalis grey with metallic 
spots. 

9. RED ADMIRAL .—A close relation of 
the Peacoclc, but instead of " eyes" lias 
oblique bars on wings of brick, black and 
white, on brownish ground, Rcddisli-brick 
border to hind wings, 

Caterpillar of same spiny type, but dull 
yellowisli-grecn with yellow spines. Feeds 
on nettle in July—especially on seeds. Each 
caterpillar feeds singly, protected by a 
nettle-leaf drawn round it and caught 
together by a silk thread. Chrysalis gr^ish- 
brown with a few metallic spots. 

10. PAINTED Wings mottled 

pale brick on dark (nearly black) ground. 
Body and base of wings light brown. In 
August on Waste ground, sitting in the sun 
on flowers. 

Caterpillars dark grey with interropled 
yellow stripe and short spines. Feeds singly 
in rolled-up leaves, nettle, mallow and others. 
Chi*ysalis brown with light spots and shining 
golden spots, 

11. LARGE GARDEN I'm/TZT.—Female, 
chrysalis and caterpillar, Butterfly creamy- 


white with black margin to fore-wings, and 
in female black spots. Yellow under-side. 

Caterpillars pale cream and green, with 
black spots and sparse bristles. Chrysalis 
pale coloui'ed, witli powdering of fine gold 
dots characteristic of several other butter¬ 
flies, whicli gives the name [chrysos —Gk. 
gold). Should properly be applied only to 
pupae of butterflies. Note also the spinous 
projections which hold a silk girdle in 
place, by which the chrysalis is suspended. 
Caterpillars feed on cabbages and other 
cruciferous plants, and garden nasturtium, 

iz. COMMON BLUE .—Male butterfly, 
and under-side. Blue suffused with violet. 
Undcr-side delicately spotted grey and tawny. 
Female brown. Heaths and open country, 
especially on chalk, but found in other 
places. 

Caterpillar green and yellow, with black 
spines. Feeds on vetches and other low- 
growing plants. 

13. WOOD WHITE .—Delicately veined 
■white, •with greyish tips to fore-wings. Weak 
flight. Shady places. 

Caterpillar slender, smooth pale green, and 
pale, slender pupa. Caterpillar feeds on 
trefoil and vetch. 

14. GREEN-VEINED WHITE .—Larger 
than garden white butterfly, with more 
strongly marked veins, and grey border to 
eaclr fore-wing. A small grey spot in outer 
angle of each foie-wing, and near front edge 
of liind wing. 

Caterpillar smooth green and white, pupa 
mottled light brown. Same food as garden 
white. 

15. SMALL TORTOISESHELL.— 
deep reddish-orange and brown with squaiush 
spots of yellow, very dark brown, and white 
forming front border, and small blue crescents 
bordering the outer edge of the wings whicli 
are slightly notched, 

Caterpillar and chrysalis dark, the former, 
wliich feeds on nettles, having short, sparse 
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bristles and greenish-yellow longitudinal 
stripes, Closely resembles large tortoiseshell 
butterfly except in size, and in having 
darker bases to the lore-wings, but cater¬ 
pillar of large tovtoisesbcU feeds on eUn. 

i6. PEARL^BORDERED lUUTIL- 
LARY. —^Like a small edition of the silver- 
washed butterfly, but without the silver. 
Common in woods in May and June. 


Caterpillar, wJiich foods on dog violet, is 
blackish, with bluish wliitc dots and stripes, 
and yellow spines on the middle segments, 

17. UEAWW BROWN. Dusky brown, 
with lawny patch on fore-wings, in wliich 
is a small black ring. Very common. 

Caterpillar green, with darker dorsal 
stripe mid cream-colon red lateral ones, 
Vccds on meadow grass. 


MOTHS 


1.. CINNABAR AfOTH,—About lin. 
across wing. Fore-wings dark grey with 
a scarlet stripe along the front margin, and 
two scarlet spots close to outer edge. Hind 
wings scarlet. 

Caterpillar black and orange, feeds on 
ragwort, gregariously. Bright -ivarning 
colours—inedible. 

2. HORNE'E CLAVlA-TF/iVG,—Remark¬ 
able for its resemblance to a hornet in form, 
size and colouring, yellow and brown striped, 
with clear 'wiugs bordered by a narrow 
light brown stripe, 

3. WOOD LEOPARD MOTH,~k moth 
resembling a hawk-moth, but tlic wings 
are not so long or so pointed, (In the hawks 
the wings are at least twice the length of 
the body.) Grey body with black spots 
on thorax and delicate white nungs spotted 
with grey. 

Caterpillar white spotted with black, with 
black head, burrowing into and feeding 
on wood of many trees. Pale yellow with 
scaly black plates on first and last segments, 
and black spots on head, 2 to 3 in. long 
\vhen full grown, Pupa large, smooth and 
brown, 

4. CO;hfiV/OiV TIGER A/OTH.—One of 
our most striking moths. Short thick body 
(about I in.) is brown and scarlet with dark 
bars across. Pore-wings, boldly patterned 


brown and wliitc LrclUs-work, kind wings 
scarlet with almost black spots. Wing 
expanse about 2 in. 

The caterpillar is the well-known " woolly 
bear," with a dark body covered witli long 
brown and black hairs. These can be shot 
(nil if the caterpillar is alarmed, and can 
be very iiTilating and even cause a rasli on 
the skin, hence children should be warned 
not to handle them. They walk very rapidly 
with a rippling movement. The pupa is 
glossy black, and is endo.scd in an off-white, 
felt-like cocoon, in which most of the cater¬ 
pillar's hairs, sired as it prepares to pupate, 
are entangled. Feeds on grass and lierbage, 

5. iVlLE TVSSOCK MOTH.~N soft 
looking, moderate sized moth with rounded 
wings and thick body. Fore-wings pale 
grey marked with darker wavy lines, hind 
wings lighter. The "tussocks" are bold 
tufts of yellow liairs decorating the first 
four abdominal segments of the grey cater¬ 
pillar, which is slender and spotted with red. 
Wing span of moth under 2 in. 

Caterpillar about i in. long, feeds on 
hazel, oak, poplar, fruit trees and Jiops, 

G- LACKEY MOTH. —An inconspicuous 
light brown moth, about lin. across, with 
two pale wavy lines parallel to outer edges 
of fore-wings, dividing them into tlirce ecpial 
zones. 
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r, Ciiinnbar 

2. Ilornel Clear-wing. 

3, ^\'oocl Leopard Molli. 
.|. Common Tiger Moth. 

5. I’iilo TuBBoolt Motli. 

6 . Lnckoy Moth. 


(Cl.iB.B Picliiic Nu. 3 in tlic I’uitfulio) 

7. Vapouict Molli. 

8. Onk ICggar, 

Lime llawk-mulli. 

10. Ihivct Ifa'vk-inolli, 

11. Lappet Molli, 

12. Cioat 3[nlli, 


13. llioiil-buiilincd Tive-spot IJiiTiiel. 
i|. Narrow-bordered Bee Hawlt-molh, 
13, Empeioi i[olli. 

If). Diiiiker Moll), 

17. December Molli. 

18. Cloltl-lail. 


Caterpillar greyish, ■with bright orange- 
scarlet stripes extending the whole length 
of the body, separated by a wliitc median 
dorsal stripe, Very injurious to the leaves 
of fruit trees. Gregarious, feeding and shel¬ 
tering inside a silken tent, 


7. VAPOURER MOTH.— Yhe male is 
reddish brown with faint dark network on 
fore-wings, and white spot near outer rnar- 
gin, The female actually has a much larger 
body, but only vestiges of 'wings, so that 
it is inconspicuous. 
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Caterpillars grey, with orange and while 
hairs and tubercles, tufts of yellowLsh-brown 
hair (yellow in the &malky male caterpillars) 
and a pencil of black hair on first and 
eleventh, and two on sides of fourth segments. 
Very conspicuous and handsome. Destruc¬ 
tive to leaves of many trees, 

8. OAK Both caterpillar and 

moth tawny brown, Large, thick-bodied 
moth with rounded wings and a ring on 
each forc-wlng, Wings darker near body. 

Caterpillar slightly hairy with white dots 
marking the breathing pores (spiracles). 

9. LIME HAWK-MOTH.—Ml the hawk- 
moths have long, narrow, pointed wings, 
hind wings much smaller tlian front pair, 
and body ending in a point. Fore-wings of 
this moth olive-green with pale tips and 
with two broad bands of mauve-pink, one 
close to the body, the second nearer the 
edge and with a deep V indenting its inner 
margin, Body about i in. long, wings about 
2J-3 in, expanse. 

Caterpillar bright green with light orange 
spiracles and oblique lateral bands of yellow 
and red, A prominent curved spine or horn 
projects from the end of the body. 

■LQ. PRIVET R/lFK-MOrK, —Larger 
than foregoing, broWn, greyish-fawn and 
pink in colour; hind wings rosy. Wing 
expanse about 4 in. 

Caterpillar of same type as in lime hawk- 
moth though larger, but with mauve instead 
of yellow and red stripes. Both named from 
food of caterpillar, 

II. LAPPET MOTH. —Purplish-broWn, 
the colour ot young copper-becch leaves. 
A large moth with rounded, slightly toothed 
wings and thick body. 

Caterpillar, which feeds on sloe and 
hawthorn, very large, with fleshy append¬ 
ages or “lappets," Dark grey or brown, 
with long tufts of hairs at sides, and a 
very large black tuft on next to last 
segment, 


12, GOAT MOTH .—Moth ashy grey, 
with rounded wings and thick body, 

Caterpillar destructive, large, almo.st 
smooth, light chocolate-brown on back, 
pale yellowish-fawn below, with black liead 
and spot behind Iicad. FcccLs in wood of 
trees like leopard moth, especially willow 
and poplar. Pupa golden to dark cliocolatc- 
brown, smooth, but with rcllcxcd hooks, 
enclosed in a cocoon roughly made of chips 
of wood gummed together, and lined with 
silk. The hooks help it to escape from tlie 
tree. Name clue to strong smell of cater¬ 
pillar. 

13. BROAD-BORDERED FIVE-SPOT 
BURNET .—small moth with dark bluish- 
green fore-wings cacli with five scarlet 
spots, which however arc usually confluent, 
making three apparently. Hind wings much 
smaller, scarlet edged with dark grey. Wing 
expanse about i in,, wings narrow. Marshy 
places. 

Caterpillar green with white and yellowi.sh 
stripes, feeds on trefoil, vetch and other low 
plants. 

14. NARROW-BORDERED BEE HA WK- 
MOTH .—^At first sight closely resembles a 
bumblebee in size and shape of body and 
wings. Wings bordered with light brown. 
Mouth-parts and antennae, in both this 
moth and the hornet clearwiiig inotli, would, 
however, ah once indicate to an observer 
that these are moths, for they have the 
coiled “tongue” between short feathered 
“palps” or tasting organs, and the .slightly 
feathered antennae of a moth. Flowery 
meadows near woods, in May. Quicker and 
more sudden flight than bees. 

Caterpillar hhiisli-grcen with lighter mark¬ 
ing, and white lines dotted with red. 
Scabious, honeysuckle. 

15, EMPEROR MOTH.—The peacock 
eyes on all four wings are the disLinguisliing 
marks of this moth, which has purplish- 
brown front wings, and paler, more reddish 
hind wings. A dark bar extends along the 
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wings close to the outer edge. The short 
antennae are conspicuously plumed. 

i6. DRINKER MOTH.—Moih cream to 
tawjiy yellow ocbie, do^vny. Wing expanse 
about 2 in. 

Caterpillar rather resembles a " woolly 
bear '' at first glance, but the hairs are not 
so long, the general impression of the colour 
is light brown, due to the hairs, though the 
body is slaty-blue. Two pencils or tufts of 
light hairs project from the back, one near 
the front and one near the hind end of the 
body. A light-coloured,' silken cocoon is 
made. 

17. DECEMBER MOTH. — K softly- 
coloured moth with brown body and lighter 
grey wings. Wing expanse about in. 
Hind wings lighter than front. Narrow 
yellowish-buff stripes parallel to outer edge 
of wings. Appears Octobcr-December. 

Caterpillar feeds on trees, and is gaily 
coloured witli wiiitc and red spots, broken 
orange stripes, and black and grey hairs. 

18. GOLD~TAIL. —^Wliite with abdomen 
tipped gold, About i in. wing-span. 

Caterpillar brightly-coloured on black, 
with delicate tufts of long hairs on fourtli 
and eleventh segments. A broken white 
median line along the back separates two 
broken red bands bordered with black. 
Feeds on fruit trees and others. 

19. LARGE WHITE PLUME MOTH.— 
Actually only a small moth, though the 
largest of the "plumes.” Each wing is 
divided into narrow segments, so that there 
appear to be five white plumes on each side 
of the body. Legs also long, delicate and 
trailing, adding to feathery effect. Very 
dainty little moths, 

20. EARLY GREY MOTH.—Paie grey 
with yellowish hind wings and a row of 
dark pear-shaped spots bordering fore¬ 
wings. l^n. across wings. Appears Maxch- 
April. 
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Caterpillar feeds on honeysuckle, but 
hides during day. 

21. COMMON YELLOW UNDER- 
IVING. —Brownisli-grey to dark brown, 
with body projecting well behind, wings. 
Hind or under wings bright yellow ochre 
witli bkek marginal bauds. About 2 in, 

22. CABBAGE MOTH. —An inconspicu¬ 
ous gre5nsh moth with yellowish markings. 

in. 

Caterpillar smooth, green or greyish, 
with faint oblique stripes on sides, 

23. SWALLOW-TAILED MOT//.—Pale 
yellow, witli hind wings drawn out into 
points. 

CateipilJar well-known because of its 
resemb^ce to a small leafless twig, slender, 
stiff, and dull brownish-grey. Various trees 
and buslies; e.g,, sloe, elder, honeysuckle. 

Caterpillar hibernates, 

24. GREY DAGGER MOTH.—k pale 
grey moth, fore-wings darker, with grey 
marks pointing from edge to body, some¬ 
thing like daggers with very wide cross¬ 
pieces. 

Caterpillar on fruit trees and others. 

25. WINTER Destructive to 

fruit trees, Liglit fawn with sJigliLly darker 
sliading. Female lias only vestiges of wings, 
and has to crawl up to lay eggs, hence the 
use of grease-bands, but it is said that males 
have been known to carry females and so 
defeat the object of the band. Eggs laid 
on trees in late autumn hatch in March. 

Caterpillars feed on leaves. They arc 
green or brown, with a dark line along 
the back, and three whitish ones on each 
side. 

26. BUFF TIP MOr/f.—Front wings 
pale grey with dark wavy streaks and 
prominent yellow-buff lips, Hind wings 
and hind part of body creamj front part 
buff and orange, Wing expanse 2|-2g in. 
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ig, Large Wliitc I’hiine Rtolh, 

20. Early Grey Molli. 

21. Common Yellow Uiulctwing. 

22. Cabbage Molh, 

23. Swillow-tailed Molh. 

24. Grey Dagger Molli. 


UroiIIfi—2 

(Class, I'iuliiro No, 4 in Ihe I’orliolio) 

35. Winter Xfolli, 

3 fi. Huff Tip, 

27, Tiiss Molli, 

38, Ked UiKlcrwing, 
ag, I’cppct and Salt Moth. 

30. Common Ibinliic ^folli. 


27. PUSS MOI'H,—Livrge, ptilc gi'cy, 
dosvny, with darker spots and streaks. 

Caterpillar unique; large thorax broadens 
to a peak on dorsal side of abdomen; which 
then narrows to a point adorned with two 
streamers. Under parts bright green, dorsal 


31. Comiiion Cni|iGl Mollu 
3 ’. I'.irk Ih'oc.vle Mf'lli. 

31 , Common Shark Molli, 
31 , IJiliKiltd llpauiy Molli. 
33, Commim Magpiu Moth. 
36. lioraid Molli, 


parts grey, A broad pigment patch spreads 
o\'cr front part of body, and laterally into 
a “saddle,” A bright red and orange 
“ face ” is really the front part of ihe thorax. 
The curious form, ” face,” and terrorising 
attitude adopted arc said to be a protection 
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against the enemies o{ this quite harmless 
creature. 

26’, RED UNDER]VING.—A large moth 
{3-3^ in.) with wings extending to level of 
end of body. Fore-wings grey, with wavy 
dark lines, hind wings vivid crimson with 
broad black border and narrower curved 
black inner band, 

29. PEPPER AND SALT MOTH.— 
Handsome dark and light grey moth, vvilh 
distinctive wavy markiiig.s all over w’ings, 
fairly equally distributed and evenly pat¬ 
terned, 

30. COMMON ERMINE MOTPI.—Snuin, 
slender, with narrow wings which lie very 
close to body when at resL. Fore-wings 
white, finely dotted with blacl?. Hind wings 
fawn or grcyisli. 

Caterpillars arc responsible for webs often 
covering privet and other Inislies, inside 
which they live gregariously while they strip 
the leaves, There arc several slightly 
different ermine inotlis, 

31. COMMON CARPET PIOTH.—A 
slender grey and brown moth, about i in., 
marked with fine darlr line.s parallel to edge 
of wings, and one white bar on the forc- 
wing.s. Suggests some of the old-fasliioned 
Brussels carpet paltcrii.s, 

32. DARK BROCADE Short 

body. Front wings dualcy brown, with 
darker spot, almost square, near hind margin 
and zigzag line bordering margin, and otlier 
dark markings, all edged widi yellowisli- 
fawn. Hind wings grey, shaded darker, 

33 - COMMON SHARK MOTH. - In 
shape rather like the hawk moths—long, 
pointed body and pointed grey fore-wings, 


with much smaller, clearly veined yellowish- 
grey hind wings. About 2 in, 

34, BRINDLED BEAUTY.—’Brown and 
grey, with brindled markings; i.e,, faint 
spots and well-marked dark lines, following 
the shape oE the wings, Short body. Female 
paler. 

Caterpillar a "iooper” or "geometer’' 
{earth-measiirer) redilish-brow'n and purplish- 
brown, striped longitudinally, the stripes 
separated by fine black lines, small yellow 
spots on back, and narrow yellow band 
behind head. Feeds on oalt, birch and other 
trees, including fruit trees, Very plentiful 
in London squares, 

35, MAGPIE MOTH.—Also called cur¬ 
rant or gooseberry moth. One of the best 
known to gardeners for the depredations of 
the caterpillar on fruit bushes, and on the 
ornamcnta] evei'green Japanese 

Moth cream, with black and yellow spots 
and streaks, very variable in quantity and 
depth of colour. 

Caterpillar same colouring, black spots 
on back and yellow longitudinal stripe above 
legs on each side. Swings from twig to twig 
on line thread. P\ipa shining black with 
yellow bands—no cocoon, 

36, HERALD MOTH. —^Fore-wings red¬ 
dish-grey to reddish-flesh colour at margin, 
with a broad triangular reddish-orange 
band, narrowing to the thorax, and mai'ked 
with light and dark grey and orange and 
while dots, the colouring and design faintly 
suggesting a herakl’s garb, "Margin, deeply 
notched behind front angle. Hind wings 
pale gTe5^ On tlie wing in August and 
SepLember. Hibernates and then reappears 
from March to June, and is common, 

Caterpillar green and velvety, slrii)cd 
dark green, and yellow or wiutc, Feeds ou 
w’illow and poplai', 
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The insects in these two plates (Class 
Pictures Nos. 13 and 14), helpful and liarm- 
ful to man; have been chosen to illustrate the 
very wide range of habit, size and type of in¬ 
sects which come into contact with man’s life. 
There are hundreds, even of British insects, 
which may do harm; a smaller number 
may be regarded as helpful, chiefly because 
tliey keep down the injurious forms by 
feeding on them. 

1, HONEY BEE, —Worker, queen, drone 
and larva, Honey bees or hive bees have a 
highly organised society; the queen con¬ 
centrates on egg laying, while the workers 
perform all other duties of tlie hive—gather 
pollen and nectar for bee bread and honey, 
make wax by means of glands in the abdo¬ 
men, model the cells which make the comb, 
clean and attend to the larvae. Incidentally, 
in collecting honey and pollen, they bring 
about cross-pollination of flov'crs, securing 
the vigour of stocks and, in many cases, 
the survival of the breed, since many flowers 
can receive pollen only from other flowers. 
Apart from cereals, the greater part of all 
our crops depends upon the activity of bees 
to produce tlieir seed, though it is true that 
other insects help, 

2, LADYBIRD. —Adult, larva and pupa. 
Many distinct species of this small beetle 
exist, All, both as larvae and adults, feed 
upon aphides (green fly and allies). Larva 
black with yellow spots. Moults skin several 
times, then changes into short, thiclc, black 
and yellow pupa, which is quiescent for 
some time. Finally adult beetle cmerges- 
Hibernates under loose bark or amongst 
evergreens sucli as box, often large numbers 
together. 

3, GROUND BEETLE. —These beetles 
run about the ground and have lost the 
power of flight which most beetles possess. 
They are carnivorous, both in the larval 
and adult stage, and thus rid the soil of 
many noxious insects, slugs and snails. 
They have thread-lilcc antennae. (The 
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form of antennae is aised in classifying 

beetles.) 

It will be seen from these short descrip¬ 
tions that many beetles arc of great value 
to farmers and gardeners. Others are, how¬ 
ever, injurious to crops. It is therefore of 
importance to be able to distinguish as 
many as possible, bolli in the larval stage 
and the adult. The larvae of beetles are long 
and segmented, with sharp, curved jaws for 
biting, and a flat head. They may be active, 
if thQT arc carnivorous, or very sluggish 
and inactive if they need only to crawl 
slowly in searcli of ]flant food, but not all 
active lan^e are beneficial or vice versa. 

4. GREEN TIGER BEETLE. — Both 
stages feed on insects voraciously, the adult 
roaming in search of them, but tlie larva 
digging itself a pit, or burrow, which may 
be a foot deep, and waiting at the top for its 
victims, which it draws into the burrow to 
devour. Note the bent form of the larva, 
the broad, hard head (said to be used like 
a bricklayer’s hod, for carrying earth up 
from the burrow and throwing it out) and 
the hooks on the abdomen which seem to 
help it to grip the sides of the burrow, like 
the earthworm's bristles. The adult has 
threadlike " horns ” and a rather rectangular 
body. 

5. LACE-WING FLY. —^Fly, larva and 
pupa, and eggs attached to a lime leaf by 
slender stalks. Adult transparent, and eggs 
so small that they are often overlooked, 
thougli fairly common. Greenish, with 
goldeneyes. Four wings. Attracted by lights 
to houses, like moths. Larvae light brown, 
bristly, and often covered wiLli remains of 
skins of aphides they have eaten, for like 
the ladybirds, lace-wing larvae and adults 
feed on these. 

6. HOVER F'l.y.—There arc several diff¬ 
erent kinds of hover fly, The one illustrated 
is banded with black and yellow, the warning 
colours usually associated with a sting. 
They have no sting, however; tliis is snp- 
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posed to be a case of protective mimiciy, lianl luctalUc Lbey arc men- 

for, though they do not resemble any wivsp tinned lieie in order draw attcatioa to 
or bee very closely, the colours might jwr- Um iacl that very luiiuitc insects iiioy be 
haps suggest to birds that they are dangerous, useful, and sfiould thcniforc not be killed 
They differ from wasps ami bees in having williout finllier iiwiiiiiy. Tiic one figuied, 
only one pair of wings, and in not having hucussin /orniosu, atlacks and controls 
the abdomen constricted just behind lire grccnlioiise while ily. and is Ihcrcfore of 
thorax to form a " waist,Tlic liovering gix-at vnliio (o lun.sery giudent'rs. 
movement is produced by very quick beating 

of the wings, enabling them to stay in one 9 - 1 iVR\IN(T lihh'LI.h .—-A useful 

position for several seconds. The atlulls scavenger, helping to bury the bodies of 
feed on pollen, and are particularly fond of rats, mice, biitls, and other small animals, 
Michaelmas daisies, over which many of upon which it feeds alter digging away tlie 
them may be seen on sunny autumn days. gi-oiiiul frojii under them until they sink 
They help in fertilising llowers, but their iii'c covered by the soil, Ijicidcntally, 
great service to man is performed by llic Ihc parts whicii the beetles do iwl devour, 
larvae, which feed voraciously on gi'cen fly evc«t\r.dly enrich tlie soil with nitrates, 
and other aphides. The larva (grub or There arc many clilferciU burying beetles, 
maggot) has a large, swollen, almost trams- Club horned, 
parent body and small head, so that it 

suggests a sack being dragged along by a lo. liRACONID /■ 7 .V.-—These again arc 
dwarf. The pupa might be mistaken for a mimilc fonn.s rclaled to the CIuiki<h and 
very small slug, greyish-brown in colour Ichucmnom, and of .similar liabit. TJie one 
and lightly striped, usually in a hnmped-np ligiiied is coimnoii us a para.silc on the 
position between leaves. Both maggots and cabl)age while caterpillar and llicrcforc 
pupae may hibernate amongst dead leaves. lnjll)s to control tliis i’c.sL. Its larva lives 
It is said that one larva will kill nearly inside the calcipillar, emerging to pupate 
one thousand aphides during tifat stage of when the caterpillar also is just ready for 
its life. pupation, having kej)t pace with it. Note 

the wonderful thijig which keejis llie cater- 

7, DRAG 02 ^FLY. —^Tlie dragonfly figured pillar alive as long as the iMacoiiid needs 

here is Callopkryx sp. Like all the dragon- it. The pupae are onclosud m small, cylin- 
flies, in the adult stage this insect feeds drical cocoons of yellow silk, about lin, 
on the wing, on flies chiefly, and there- long. The "flics" arc black, and waisted. , 
fore helps to keep down the numbers of Another braconid is (airly common as a 
these iniurions insects, many of them parasite inside magpie moth calerpillais, 
disease carrieis. It is important to realise and causes a distorted liarrel-.sliapcd black 
that dragonflies are in themselves Jiann- and white (instead of black and yellow) 
less as well as valuable, because mtiiiy arc pupa to be formed, from which no moth 
killed under the impression, according to emerges. As this moth destroys tlic leaves 
an old superstition, that they arc "horse- of currants and gtjoscbcnics, its parasite 
stingers," Tliey have no sting. may also be rcgaidcd as useful to man. 

8, CBALCID FLY .—^These arc iniiinle Ji. ICHNEUMON FLY .—There arc many 
parasitic insects, closely related lo the idineu- ichneumon flies, some very small, some large, 
mens and having similar habits, but all Tliey belong to the same order ol insects as 
are minute. There are many of them; the bees and wasps, and have four wings and 
some attack wasps, some moths, and a few a narrow waist. Their general habit is to lay 
attack plants, hrequently they are of bril- eggs inside the body of some other insect, 
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in the larval stage or even in the egg; the 
grub lives parasitically, keeping pace with 
its host, and eventually kills it, when the 
pai’asitc is ready to pupate. The iclmcumon 
ligiircd is a species of Rhyssa, which attacks 
the larva of one of the wood-boring wasps, 
5 w.v, Since these larvae cause very great 
damage to pine wood, the parasite Rliyssa 
is of assistance to the owners of forest trees 
in helping to keep down their numhers. 
The adult female Rliyssa searches over the 
surface of a tree trunk, and in some way 
(possibly by smell] detects the presence, 
deep inside, of a Sirex grub. She then bores 
down with her needlelike ovipositor (egg 
tube) and deposits an egg close up to the 
grub. The egg hatches and lives, in this 
case, as an external parasite on the Sirex, 
eventually killing it. 

12. ICHNEUMON {Limieria gracilis ).— 
This lay.s its eggs on the larvae of the 
diamond back moth which attacks liiniips, 
and is therefore useful in checking its spread, 

13. GLOW irORM.—Male and female. 
These are chiefly known because the female 
beetle carries a light to attract the plain 
brown males, but they arc useful because 
the larvae feed on small snails. The adiill 
beetle is only about ^ in. long, with serrate 
(saw edged) "horns.” Under the tip of 
the abdomen tlic female (and to a very 
slight extent the male) produces a jihos- 
phorescent vsubstance which gives a bright, 
soft greenish light (very like the " dayhght ’’ 
lamps seen at a distance). Active at night 
on damp, grassy banks, especially on still, 
warm nights from early dusk onwards, 
The light is intcnnittcirL. 

14. HORNET .—Of similar habits to the 
wasp, the hornet is much larger, handsomer, 
and at the same time more terrifying in 
appearance. Its sting can be dangerous, but 


undoubtedly on the whole, like the common 
wasp, it is valuable in keeping down cater¬ 
pillars whicli would injure crops. 

15. I'l^dSP.—^I'lie common wasp is not 
generally held in high regard, but there is 
no doubt that it pays its way by killing 
large numbers of caterpillars, It is true 
that wasps take heavy toll of fruit, especially 
plums, but doubtful if they can gain entrance 
to perfectly sound fruit. Usually they feed 
on fruit which has been pecked by birds. 
However, their usefulness depends on their 
numbers being strictly limited and they may 
easily pass the point wlierc it ends, in 
seasons which are favourable to them. 
Caterpillars and other insects are stored as 
food for the larvae. 

16. " SOLDIERS AND SAILORS."- 
Briglit red and blue ground-dwelling beetles 
feeding on laiwac, slugs, earthworms. 

17. DEVIL'S COACH HORSE.—Another 
carnivorous beetle which helps to keep 
down insects in the soil. When it is realised 
how many insects which attack plants (sucli 
as Uie turnip fly) spend part of their time 
in soil, or lay tlicir eggs in it, it will be 
understood that the various carnivorous 
beetles are of high value to the gardener 
and farmer. Another name for the devil's 
coach horse is the rove beetle from its roving 
habits. It is rather primitive, and its narrow 
shape suggests a larva rather than an adult 
beetle, especially as the very short wing 
cases {elytra) expose more of the body than 
is usual and so sliow the segmentation, 
The abdomen is supple, and frequently 
tilted up, thus giving it yet another popular 
name, the cock-tail beetle. It is cUill, 
sooty black, and very jaunly-looking. Its 
"horns" or .antennae are clubbed. The 
underground larva is not nearly so fre¬ 
quently seen as the adult. 
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HARMFUL INSECTS 



Harmful Insects 


House Fly. 

3, Aphis or Green Fly, 

3. Dealhwalch DcellB. 

Pep Weevil or Rccl-foolecl Decile. 

5. Green Oak Motli. 

6. Apple Sawily. 

7. Daddy-long-legs or Crane I-ly. 


(Class Picluie No, I4 in Iko PorlloKo) 

8. Wood Wasp. 

9. Pcplor Weevil. 

10. GockchafeC. 

XI. Click Docile, 

13 . “Cutwona" ec Turnip ftlolh. 
13. Dolfly. 

i-t. Gadfly or Warble. 


15. Gall Wasp. 

16, Clollics ^^otIl. 

17. Hessian Fly. 

18, Turnip " Flen." 

ig, Pea and Qeon Tbrips. 
30. Turnip Sawily. 
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01 the injurious insects, many are very 
minute, rendering them difficult to detect. 
Many spend the pupal or resting stage of 
their life in hiding, and in this condition 
are carried to new situations, for instance in 
dead leaves, straw, or soil. Generally, insects 
can hardly he regarded as serious pests 
unless they occur in large mrmbers, so that 
in some years they may be comparatively 
harmless—green fly, caterpillars and saw- 
llies—depending on the weather and other 
conditions. Some insects, liowcver, are to 
be feared if they make their appearance 
because they will inevitably multiply, spread 
and do serious damage—the dangerous 
Colorado liectle wliich attacks potatoes, is 
an example, which must be notified to the 
Ministry of Agriculture in the same way as 
dangerous human diseases must be notified. 

Every order of insects contributes to the 
list of those which may be dangerous, but 
Coleoptera (beetles), I-Iymenoptera (sawflies 
and gall midges), Lciiidoptcra (butterflies 
and moths), and Diptcra (two-winged flies) 
probably contain the largest number of 
man's enemies. 

In the Class Picture the small lines indi¬ 
cate the actual sizes of the grubs, 

I. HOUSE FLY ,—Belongs to the Diptem, 
or two'Wingcd flics, which have the second 
pair of wings reduced to knobs, yet have 
a very highly developed power of flight 
and of balancing. Members of the order 
have very varied feeding habits, some 
sucking nectar (c.g,, hover flics), some 
sucking the blood of animals (c.g., stable 
flies, gadflies, tsetse fly), many living on 
carrion and refuse. They all have short, 
awl-shaped larvae or maggots, with no legs 
or eyes, usually finding their food by smell. 
In the house fly these are white. The eggs 
are laid in damp dust and refuse, and hatch 
out as larvae in about two days, and in 
six or seven days, complete their feeding, 
having shed their skin twice, and pass into 
the pupal stage. The pupa is a small, oval, 
darkish brown body which might be mis¬ 
taken for some kind of seed. A number of 


these are usually found together. In warm 
weather the flies develop in a few days 
inside the pupal skin and emerge, to lay 
another batch of a hundred or more eggs. 

The adult flies possess a small pump by 
which they suck up food. If they alight on 
broad, sugar or other solid food they emit 
saliva, which dissolves, or partially digests, 
the food, turning it into liquid. 

The danger to human beings lies in the 
proved fact that flies are very likely to 
carry disease germs on their feet. The feet 
are provided with pads, covered with 
bristles, by means of which they can cling 
to almost any surface; for a smooth, slippery 
surface the bristles exude a sort of glue, 
As the flies frequent all sorts of dirty places 
when decay is taking place, in search of 
food, they may pick up the germs of diarrhoea 
types of disease, and convey them to food 
direct or to the rims of milk bottles and 
jugs, dishes and so on, from which contamin¬ 
ation can spread. 

The best preventive measure is to keep 
flics down by scrupulous cleanliness, thus 
allowing no breeding places, and by keeping 
all food carefully covered and inaccessible. 
Especially, the lids of dust bins should fit 
securely and should always be in place, 
and bins should be renewed whenever any 
cracks appear which might admit flies. 
Frequent emptying and disinfection are in. 
the public interest. 

The common house fly may be recognised 
by its dark ash-coloured body with black 
stripes down the thorax and one on the 
abdomen, It does not bite or sting, but 
several other fairly common forms do. 

2. APHIS oy GREEN FLY .—There are 
many aphides, some green, some black, some 
woolly, all causing what are known as 
blights, that is, they multiply so rapidly 
in warm weather, especially where rapid 
growth of young shoots has rendered them 
vulnerable, that in a few days they cover 
huge surfaces and cause serious injury. 
They pierce the skin of leaves and stems, 
near the tips of young shoots particularly, and 
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suck the sap. Many kinds secrete a .sticky, 
waxy juice (c.g., on syctiinorc and lime) 
which makes tlie leaves very unpleasant to 
touch and possibly interferes witli their 
function by clogging the pores. The probosci.s 
is a short, sharp piercing tube, capable of 
suction, 

Eggs hatching in the spring from a batch 
laid in the autumn, develop in a few hours 
into wingless adults, feeding actively. I'l'om 
the end of the body they produce on an 
average two siniilar offspring a day and 
these in their turn go on multiplying at the 
same rate under favourable conditions. This 
might continue throughout the .summer, but 
many checks supervene, especially falls in 
temperature or heavy rain, Fortunately, 
too, the green fly has many enemies (as 
described under Helplul Insects), 

This type of reproduction takes place 
without any male forms being needed, that is, 
these females produce unfertilised eggs 
which hatch out. From lime to time, 
especially if food is getting scarce, a few 
winged females appear, which migrate to 
new pastures, and so extend the "blight." 
They do not reproduce their kind so rapidly 
as the wingless forms, and have a more 
gradual growth, often protecting tlicm.selvcs 
by a silken web, Some aphides curl up leaves 
to protect themselves. 

In the autumn, wingless females and 
winged males appear, which unite to produce 
fertilised eggs, and it is these eggs that 
survive the winter. 

Thus, the rule is, rapid production of 
summer broods from unfertilised eggs under 
favourable conditions, but slower production 
of smaller numbers of fertilised eggs, to m<akc 
sure of survival under the adverse conditions 
ol winter. These eggs arc laid amongst the 
bud scales, and as soon as the buds open 
in the spring, the eggs hatch and begin to 
feed on the tender growth. 

3. DEATHWATCIi BEETLE. - The 
deatliwatcli beetle and the furniture beetle 
are closely related. In each case, it is the 
burrowing of the lai'va that causes serious 


injury to wood. They have a inarvcUous 
power of digc.sting wood and obtaining 
nourishmenL from it, The .small, wormlike 
white larvae have hard biting jaws, and 
as they tiiiiiiel they push bcliiiifl them the 
.sawdust or "fras.s'' which falls out as ix)wdcr 
and betrays tliciv prc.seiicc, The tinincls 
destroy the w(K)c 1, often rendering .structural 
beams and floors dangerous by scriovis 
weakening, After two or three years the 
larvae juipate, then the adult beetles emerge. 
These are small dull brown creatures about 
long. They conic out of the wood, and 
lay eggs in surface crevicc.s, from which the 
young Jai'vao start making new burrows, 
The niatiu’c bccllcs then die. Expert Iielp is 
needed in oxtcriiiinaling them, but a copper 
preparation i.s now on the market which is 
effective in (lcstro5'iiig the furniture "worm," 

4, PEAIVEEVIL or RED-FOOTED 
BEU'TLE .—Although popularly called a 
weevil, this is again not teelinically correct, 
aiifl i.s bettor railed the pea lioetle. It is 
dark-coloiircd with red Jed {first two pairs), 
while the nearly related bean beetle has reel 
legs. It also has diirk sjjols on the pale 
exposed tip of tlic abdomen. It eats away 
the inside of the .seeds, and if the "germ" 
is eaten, they cannot, of course, grow. The 
conspicuoii.s round Iiole,s which they make 
in Leaving the seeds arc well-known. The 
eggs are laid in the flower, and the young 
larva at once enters the pod, then a develop¬ 
ing seed. Here it feeds, until it is ready to 
pupate, when it bites a. hole almost to the 
surface, leaving a thin skin. Pupation takes 
place in the seed, and the mature beetle 
bites its way out, Apparently the infection 
comes from foreigii-grown seed and the 
beetles do not .seem able to persist in Jinglaud 
long enough to establish themselves as a 
regular pest, 

5. GEEEiV OAK MOTH or GREEN 
TORTRIK .—Ts one of the common moths 
whose caterpillars suspend themselves by 
threads from oak leaves, frequently swinging 
against the faces of passcrs-b3^ The moth, 
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wliich is green and grey, with fringed wings, 
emerges in l\Iay, and laj's eggs on oak leaves. 
The caterpillars, green with black raised 
spots, do much damage, often stripping the 
trees. They pupate in rollcd-iip leaves. 

6 . APPLE The sawllies 

belong to the .same order as bees, wasps and 
ichneumon flies, lly means of a sawlike 
apparatus connected Avilh the egg-laying 
tube, the females cut holes into whicli they 
drop their eggs. The larva whicli hatches 
looks like a caterpillar and behaves like one, 
but it has six to eight pairs of "prolegs" 
on the abdomen, whereas caterpillars have 
never more than live pairs; i.e,, the first two 
segments of the abdomen clu not have Ihcin. 

The eggs of the apple sawHy arc laid in 
the blossom, the iarva hatches and bores 
into the young fruit and oA’cnliially brings 
it doAvn, The grubs, when fully fed, cat 
their way out and pupido in the soil round 
the tree, so that the best treatment is to 
bury the top two or three inclies of soil 
deeply, or burn it cm a bonlirc, thus pre¬ 
venting the flie.s from emerging. The trees 
may be .sprayed in April witli paralTin 
emulsion (i wincglassful to 3 of soft soap 
in 3 gallons water). 

7. DADDY-LONG-LEGS or CRANE 
FLY .—'Die two-winged fly needs no descrip¬ 
tion, though attention may be drawn to the 
long projections (halLercs) behind the wing.s, 
which represent the lost second pair. The 
male has a thick, iwinted abdomen; in the 
female it is more slender, ending in a pair 
of projections who.sc purpose is to hold each 
egg as it emerges and jnisli it into the soil, 
From two hundred to three hundred eggs 
arc laid separately. TIic legless larvae or 
Icatherjackel.s have strong lihing jaws, Avitli 
which they feed on the roots of grasses, 
including corn, doing .serious damage. Golf 
courses and a year or two ago Lord’s cricket 
ground, have been ruined by them. The 
remedy where large numbers exist, is to 
cover the ground with rubber sheeting and 
flood it under this with water, thus drowning 
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them. Birds, for instance lOoks, destroy a 
great many. Tliey are dull greyish-brown, 
or earth colour, and thus difficult to detect, 
especially when small. Tliey reach a length 
of about I in. 

8. WOOD (.S/mv).—Causes injury 

to fir trees in the same way as the furniture 
and deatliwatch beetles in other avoocI, 
by boring tunnels, in its larval stage, 
and feeding on the wood, These tunnels 
are, lioAvever, much wider as this is a bigger 
creature. It is interesting to notice that 
insects of very different types may have 
similar liabits. The wood wasp is more like 
a sawlly than an ordinary Avasp, having no 
" waist," but its colouring is like a wasp. 
A long boring instrument projects from the 
alidomcn, giving it the name of horniail. 

9. POPLAR WEEVIL.-Qxiitc often the 
name ‘‘weevil" is given popularly to beetles 
which arc not true Aveevils, Tliis is an 
inslaiicc, for it is one of the many Longhorn 
beetles who.sc .soft, legle.ss or aimo,st legless 
grubs or larvae burrow in trees, destroying 
the Avood. 'fhe word "weevil" seems to bo 
derived from the same root as "weave" and 
is applied to many beetles which make a 
network of tunnels, 

10. COCA'C/f.-li’Yii^,—Both larva and 
adult oE this beetle are highly injurious, the 
larvae feeding in the soil on roots, the 
adults biting the leaves of trees and often 
almost stripping the trees in years when 
they are numerous enough to be a pest, 
Sonielimcs called May bug, June bug, or 
dor beetle. They lly Avitli a heavy flight, 
and swiiriiis of lliein are sometimes at first 
mistaken for bumiilcbccs. At dose cpiarters 
(hey arc seen to be nut-brown beetles with 
curious coinblike feelers, 3 hc larva is white, 
soft, and very sluggish, Avith a lu'own hard 
head and strong jaw.s. It feeds in the soil 
for Iaa'o 5'car.s, pupates for a short time, 
but remains in the soil, as a beetle, 
through the next winter, emerging in May 
or June, when it is practically three years 
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old, Tile eggs are laid in holes dug 2 or 3 in. 
deep in the soil, in small clnstcrSj and hatch 
in five to six weeks, The best way to get 
rid of cockchafers is by keeping a sharp look 
out for the larvae or brown pupae when 
digging. The larvae are like caterpillars, 

' but have no abdominal legs. They always 
lie iu a curled position. 

II, CLICK BEETIE.^'Y\\q larva is the 
well-known "wireworm,'' a slender, active, 
shining, yellowish creature which wriggles 
away as one digs. The eggs, laid under the 
soil in May to July, hatch into liny whitish 
larvae, which change their skins many times 
as they grow, becoming deeper in colour 
each time, Powerful jaws can attack and 
kill other insects, though iheir usual food is 
the roots of all kinds of plants and under¬ 
ground stems, sncli as potatoes, which may 
be riddled by them. They feed for about 
five years before pupating in a burrow in 
the soil, and emerging as slender brown or 
blackisli beetles. 

Rough grassland is very often the original 
source of infection, so that careful cultivation 
is necessary when this is turned into garden 
or nursery beds. The turf should be deeply 
turned in, and the soil well rolled, a crop of 
potatoes or closely sown mustard will usually 
help to get rid of them. In small areas they 
may be trapped by burying potatoes or 
carrots through which a stake has been 
pushed, which protrudes above the soil. 
These may be lifted from time to time, when 
they will be found to have attracted many 
wireworms. It is best to break up weedy 
land or grassland in late summer, then take 
a crop of mustard, rape or other immune 
plants, A. dressing of crude napthalcne 
{3 oz. to sq, yd.) is often effective. Pupation 
takes place in late summer; a month or so 
later the beetle emerges, either to remain 
in the soil till the spring, or if disturbed, 
to wander away and seek refuge in dead 
leaves or other refuse. 

12 . " eVTWORU ” or TURKIE MOTE 
CA TERPILLAR. —Dingy-lookiiig, fat cater- 
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pillars which cut through seedling plants just 
above the soil, as well as feeding on them 
below the grouiid. Often turned up when 
digging. Tlicy feed at night, hiding by day 
under dead leaves, soil or grass, Tlic yellow 
imdcrwing moth has a caterpillar of similar 
appearance and habits, and so has the 
heart and dart moth. Caterpillars are 
greyish or brownish, with black dots down 
the sides, Moths appear in June and again 
in August and September. The caterpillars 
may cither feed rapidly, pupating in July 
to produce moths in August, or feed more 
slowly, not pupating until February to 
April, but passing the \vintcr as caterpillars 
in the soil, The moth has greyish-brown 
front wings and white hind wings, front 
wings with dark markings, 

13, BOTFLY. —A t\vo-wIngcd fly which 
lays Us eggs on the hairs of the horse, which 
by licking them, both causes them to hatch, 
and awiillow tlic small maggots, which 
are not however digested, but feed on the 
lining of the stomach. When fully fed 
they arc passed out with the dung, bury 
themselves ill the earth, and pupate, Tlie 
flies arc hairy and rather beclike, but with 
a short ovipositor projecting from the 
abdomen. The larva at first is club-shaped, 
with rings of small spines; hooks surrounding 
the mouth enable it to cling to the stomach 
lining. Later, tlic hinder end becomes greatly 
swollen into a barrel shape with food— 
this is the ''bot," 

14. GADFLY or WARBLE .—The fly 
lays eggs on the hairs of the legs of cattle, 
and the maggots bore through the skin 
of the legs and make their way through 
the tissue.s till they reach the wall of the 
gullet, where they remain in a resting 
condition for some months. They then take 
up their wanderings again till they arc just 
under the skin of the back, through whicli 
they bore holes and escape, causing sores 
or “warbles” and mining the hide, They 
bury themselves in the soil to pupate, then 
emerge as flies to lay eggs again. 
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15, GALL I{M.Si'.S.--Tlici'c ai'c many 
gall wasps, minute black insects wliich 
pierce the tissues of plants by means of ii 
sharp ovipositor, and insert their egf's. TIu; 
larvae hatch and start foedin^^ sotting up 
irritation which results in tlie formation of 
a blister or gall, inside which the larva lives. 
The marble gall and spangle gall on oak, 
and "Robin's pinciisliioii" on rose trees, 
arc examples, Eacli gall has its owji 
characteristics, but tlicrc is usually a hollow 
cavity in which the larva lives, and a 
nutritive layer siurounding it, with a hard 
protective layer outside this, aiid then 
probably softer outer Itiycrs. They arc 
usually distasteful to birds, ^^'hen Ihe soft, 
white, legless larva has grown to its full size 
it pupates in,side the gall, and liLlcr tlic 
perfect insect bites its way out. Marble 
galls are frcciuently found late in the year, 
with the circular liinncl from wliicli the 
wasp lias escaped, Tliey goriei-ally leave it 
in September or October, and lay eggs at 
the ends of branches or in the axils of leaves. 
These develop in the following year, Young 
galls arc greenish, Iheii yellow, and soft; 
they gradually darken ami harden. T'iiey 
do not cause serious injury in most cases, 
unless they are prcsoiiL in great niiinbor.s; 
they are, of course, ii.sing some of [lie food 
supply of the plant. 

16. CLOTHES MOTn,-~-'nm-o. are two 

or three species of clothes inoLlx, all very 
small, belonging to llic genua Tinea. Rggs 
are laid in fur, feathers or woollen materials, 
and the larvae feed on llieir subslance— 
another instance of inam'ellous dige.sLioji, 
The clothes moth or la|]{;sLry molh s[)ins a 
web in which to conceal itself as it fn'ds, 
the woollen moth, j)orh:i]\s Cdimnoiun', makes 
a case of minute particles of llu: inalcrial, 
which is an even better concealment. They 
pupate inside their cases, usually in some 
hidden corner, and remain through the 
winter, emerging as moths from February 
onwards and giving rise to several broods in 
the season. They dislike cedar wood, so that 
a cedar lining to boxes and wardrobes is an 
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erikient protection. Cedar wood oil, naph- 
Llialciie, camphor, all help as preventives, 
hut liic best thing is a careful watch, taking 
out, shaking and airing furs and clothes and 
blankets frcrpicntly. 

17, HESSIAN ELY.~A minute black 
fly whose larvae feed on the stems of wheat 
near Llie ground, lying just above a node, 
protected ))y the leaf sheath. The innermost 
leaf turns yellow, the first sign of the attack. 
The .stem is weakened and easily “elbowed" 
when the car bccomc.s heavy. Results 
visible in July. Ripation occurs in the 
stubble or amongst hay carried away, and 
flics may emerge in the autumn, in which 
case tlicy die before the English winter-sown 
wlicat is above ground, or they may remain 
as pupau through winter and emerge in early 
suinincr, when they catch any spring-sown 
wheal. Much commoner for this reason in 
Amcriai, from whicli tiicy were first intro¬ 
duced to England. 

18. TURNIP " i'LZT/l."-These arc small 
l)cctlos, not more than ^ in. long, which eat 
live young leaves of members of the cabbage 
and turnip family {Crncifcyae). Some are 
mctiilllc bhic and black, others have a 
yellow .stripe on the bJacli wing case. It is 
the adult beetle in this case that docs the 
damage. They jump when disturbed. They 
spend the winter in hiding, especially in hay- 
st-acks near turnip fields, and emerge when 
the first seedlings arc bai-cly out of the seed. 
At first they feed on any cruciferae, later 
Ibey usually concentrate on turnips, swedes 
and c-abbages, flying from crop to crop. Eggs 
are laid on the soil from end of May to 
Sc'plemlK'r; young larvae either crawl up 
and lain'ow into leaves, or doioii. into roots 
(dirferenl siiccios beliaving differently) where 
they live milil they arc ready to pupate, when 
lUcy crawl into soil. In tbrcc weeks the 
beetles emerge. The irregular holes all over 
the seed leaves and first foliage leaves of 
seedlings betray their presence. Careful 
ciilLivaLion seems to be the best means of 
preventing their attacks, for it promotes 
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quick, healthy growth o( the yonn}» i>l;vnls, 
past the stage when they will be attacked. 
Heavy watering and spraying with soapy 
water and a little uicotiuc arc recommoiulcd. 
Charlock seems to encourage them. Cleaving 
away of all refuse which affords winter shelter 
will lessen the danger from this and many 
other pests, inclucliiig parasitic fungi as well 
as insects. 

ig, PILA /IND BEAN Timm.— 
Minute, slender, four-winged flies, about 
j’g in, long. Details can be seen only wilh a 
microscope but the narrow wings arc fringed 
with hairs. The young are like the adult, 
but wingless, In the pea thrips the young 
are bright orange with a black tip. Jiggs arc 
laid in June in the stamen shcatlis or very 
young pods, Tliey hatch in 8-9 days, ami the 
orange-coloured larvae begin to feed by 
scraping away tlie inside of the pod, leaving 
it thin, pale silvery, and mottled or patchy 
in appearance. Three 01 four weeks pass in 
feeding, and tlic young then find their way 
into the soil, where they pass the rest of their 


life luRtory, spending the winter there and 
emerging in I he .spring, It is .said that it is 
best to avoid cropping the .same ground with 
peas again aflor an infection. Tliis seems 
rcnsonai)lc as the llic.s will emerge again from 
llic soil in llic next season. A nicotine and 
soft soap .spray of liio young pods, if infection 
is observed, is .said to be effective, (The 
Minisliy of Agricnlluro leaflet gives .5 fluid oz. 
nicotine 95-98% to Ellh, .soft soap—accord¬ 
ing lo hardness of water, and 10 gallon.s water.) 
N.B. Very important Lo keep nicotine under 
proper control .as it is a dangefo\{?i ■pohon. 

20. TVmiPSAWVlY.—N^iz the same 
general features as described for apple saw- 
fly—small four-wingccl fly and many-lcggcd 
grub, which lives inside the turnips, Eggs 
laid on leavc.s by cutting a hole with a pair 
of “saws," part of tlic egg-laying apparatus. 
Tlic larva feeds on the leaves like a 
caterpillar, nibbling round the edge till 
all the soft tissue i.s eaten. Like a cater¬ 
pillar, too, it curls up when disturbad, 
but it can be distinguished by Us many legs, 
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I. CORAL SPOT .—The spore-bearing 
body or fructification of a fungus which 
penetrates twigs, branches and fences 
in damp situations, by means of white 
thread-like suckers which arc able to 
obtain food from the wood. Practically 
all fungus plants are of this nature. TJic 
white threads are called hyphac; they 
form 1 network called a myccUum. Tlic 
visible part only is generally known, but 
the mycelium is the permanent part of 
the plant. Coral spot is described by its 
name. It frequently attacks pea sticks 
and faggots stored for the winter, as 
well as dead branches lying on the floor 
of woods. It bears spores in pits all 
over the surface of the spots, which are 
raised, 


2. C/lNDi,/i 5 'iVt/ 7 ' 7 ',—Usually found on 
tree slumps in damp, mossy and gra.ssy 
pl.aces and floors of woods, Itbcans two kinds 
6f spores; the white powder covering the 
tips is made up of luindrcds of miiuiLe masses 
of protoplasm enclosed in hard walls, while 
the black lower part is covered by little pits, 
in cachof whichunoLher type of .spore is found. 

3. JEW'S EAR .—A rrucLihcaLioii which 
is like tough red indiuiiibbcr in Ic.xlurc and 
colour, with curious cavities and ridges 
moulded lo a semblance of human ears—or 
more like the cars of apes. A yellowish-pink 
to dull brown. In the young stage these arc 
rounded lumps; the compression and hollows 
appear later. About 2-3 in, when fully 
grown, Only found on elder. 
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1. Coial Spul, 

2. Canillcsmiri nri >v>inil. 

3. Jew's IJnr on I'-ldcr lir.iiirli. 
Cup MofiS, 

3. Slinkhoii). 

0. I'liflball anil vcrlicMl sicrllini. 


Common I'ukoi 
(C lass I'irtiirc Xu, jC In llic Poilfului) 
7 . Klnirslioiii. 

f*. !■])■ ARaric. anil vcilii.il sc'lioii, 

<>. Iloiicv KlUlRlls. 

III. Snlpluir 'lull. 

)i. Mall Kiissuk'. 

jj. ^Vrl]l|;lls 'lihiilsIiNil, 


IV Mil'l Milliy I'liatJ'-tbiil. 
i.|. Ink Cap. 

IS. SI. Ciforffc's Miisliroom. 

III. llcol-.K'nli I'liiiKiis willi vptticalscclina. 
17. Dryail’s Satlilli'. 
iH. .StiBiip I'lni'. 


4, cur MOSS .—^’riicrc are many distinct 
kinds, but none like moss, though often hidden 
amongst mosses, Wliitc or light-coloured, 
roiigl; and warty outside; brown, orange and 
scarlet inside. About Jin, to 5 or 6 in. in 
diameter. They are the spore-bearing bodies 
of fungi, 


5. STINK flORN.~A creamy, thick stalk 
arises from a sheathing collar at the base, 
and bears a small, dark brown, pitted head, 
which breaks open when ripe to expose a 
.slimy, evil-.smeUing mass which attracts flies. 
These feed on the lieacl and bear away the 
spores and so disperse them, in contrast to 
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the foregoing species^ whose spores arc 
dispersed by wind. In some fungi sliig.s. 
beetles, and small mammals such as field 
mice, disperse the spores in feeding on Ihc 
fructificfition. Fields, 

6, PUFFBALL. —Found in fields and 
woods, A short, thick stalk bears a globular 
sac-like head which encloses spores. When 
these arc ripe, a " chimney appears at the 
top, and the slightest knock causes the 
Spores to emerge like puffs of smoke. Still 
used by farmers in some districts as a 
"styptic'’ (i.e., to stop bleeding) for wounds 
of cattle, and formerly used for human 
beings in the same way (cf. cobwebs). The 
outside is covered by small, scaly tubercles. 
White or dingy brown. The vertical section 
shows the inside before it is ripe, consisting 
of a network of tlueads with the cavities 
filled by ripening spores. 

■7. STAGSHORN. —Slightly similar to 
candlesmiff in general appearance, but larger, 
much more branched, and of a bright golden 
yellow. Bears spores all over surface. 
On wood, in damp places. Grows 2-3 in. 
high. 

8. FLY AGARIC.—k typical "toad¬ 
stool" fairly common in pastures, and very 
poisonous. Consists of a stalk with a swollen, 
bulbous base, bearing a flat expanded head 
which is bright scarlet, covered 'ivitli loose 
white scales like flecks of su6de, the remains 
of the universal veil or envelope which at 
first enclosed the whole toadstool. Below 
the head is a reflexed ring. Tiiis is formed 
from the secondary veil, which extended 
from the stalk to the edge of the cap in the 
young stage (cf. mushroom). Some toadstools 
have remains of one of these veils, some of 
both, some of neither, The undcr-side of 
the cap is made up of thin membranous 
folds, called gills, which are covered by 
spores. The cap protects the spores, and the 
folding enables a great many to be produced 
in a small bulk; there is a very large spore- 
bearing surface. Summer. 


9. HONEY FUNGUS or HONEY- 
COLOURED TUFT. —Coinmoir in woods, 
or wherever there arc irees, and highly 
dc.structivc, as it attacks living trees and 
spreads through them until it exhausts and 
kills them. Unlike the mycelium of most 
fungi, the honey fungus luis one which forms 
thick, luud black cords driven lluough the 
wood. The toadstool is variable in colour, 
from pale Uoncy-colour to tail or dingy 
brown, with while gills, later brownish, and 
usually a well-developed ring, but some¬ 
times the ring is almost iilxsejit. It grows in 
tufts and the white spores thrown down 
frequently make a characteristic pattern of 
the gills on tlie lower members of the group, 
wliicli arc overlapped by the taller ones, 
The cap has a sprinkling of j)owdory black 
or brown scales. One of the commonest 
of tufted toadstools. Cap 2-3 in. across. 
Usually seen Oclobci-Novcmhor. 

10. SULPHUR TU/'T.—Another very 
coininoii tufted loailsloo! growing alw[iys on 
tree stumps. Smaller than the honey 
fungus, about 2 in. across when full grown. 
At first pale sulpluir-ycllow all over, with 
olivc-grccn gills and pale yellow or greenish 
stalks. Then a golden spot appears in the 
centre of the cap, which turms ochreous, 
and spreads to the edges. Later, the cap 
turns dull brown and the gills Ijccoinc 
almost black as the black .spores ripen. 
A very pretty loadslool. All through 
autumn. 

11. MATT RUSS UL/i ,~Tlic rnssidcs 
grow in woods, and arc firin, compact-look¬ 
ing toadstools with clcan-looklng white gills 
and stalks, and pink, red, purple or brown 
caps. This species i.s pink. Many of them 
will be found nibljlcd, i)ossibly by wood 
mice, .squirrels or rabbits. The gills all run 
fit>m the stalk to the edge of the cap; i.e,, 
there arc no short ones in between, and are 
fairly thick. The cap is domed at first, then 
becomes flatter and often slightly hollow 
round the edge. On ground in woods through¬ 
out autumn. 
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12, VJ'RDIGRIS TOADSTOOL. --- A 
pretty, mediuin-sizcil loiid.stool of !i pjilc 
bliiish-grcci;—the colour of veixli^'ris, TIu.h 
is due to a .slime or nmeus, which ^I'ii-dnully 
dries to a pale tan. ('oiiiinon in Lluckelsaiiiony 
grass and l)rainhlcs, and .small sprcinicns 
often foiiiid on lawns, White; .spejrcs, 

13, AllLD MILKY TOA DSTOOL.-^ 
One of a tribe {L(tclarin^) which all ooze 
milk when broken, sninetinics coloiiied and 
in one case peppery in taste, This one has 
a very mild, slightly initty na\^oiir, and the 
milkisnot alwiij^.s copioii.s. ILiswJiile. T)io 
toadstool is a light cinnamon colour, fading 
to tan, and is dry-looking. It has a character¬ 
istic trim, clcan-ciiL form with a firm stalk 
and enp and smooth edge. At fir.st I’oitnd 
and flat like a coin, later hollowed out into 
a conical cup. Slightly striate. Cionimon in 
woods and tliickots in autumn, the eiimamon 
colour catches Hic eye, 

14. INK C/I 7 h—Tire example figured is 
one of the commonest of tiui ink cap.s, l)iit 
there are many diffcreiiL kinds, some large, 
some small, usually associated with well- 
maiuircd ground. They are black-,spared 
toadstools, all having in common the break¬ 
ing down of the mature form in a liquefy¬ 
ing (deliquescent) mass, leaving cvcnliially 
nothing but a little pool of ink-like fluid, 
which finally dries uj). The ink caji figured 
is found in fields, garden.s and lawns, 011 the 
ground or decaying tree stumps, but not on 
dung. The cap is thin, greyish with brown 
centre, silky and ihiled, the gills while al 
first, later grey, then Iflatdc, the stalk while, 
shining and brilLle. Slight ring, whi('li soon 
disappears. It grow.s in large Lnfls, and is 
found in the jntlnnm, I'hlible when young. 
Stalk 4-C ill, high and caq) 2 -3 in. liigh, 

15. ST, GEORGE'S MUSHROOM.— 
Often forms fairy rings in pastures in spring. 


Light lan-colourcd, thick, stumpy forms, 
witli .shallow conical cap. Smell like new 
incjil. Stem 2-2J in., cap when full-grown 
3-5 in. [iCKBs, Gills crowded and whitish, 
lulible. 

If). DEETSTEAK FUNGUS.~A slieJf- 
like fiingu.s growing on trees in woods, 
resembling thick .slabs of liver in texture and 
colour, and when cut open, having the 
fibrous appearance and blood-red colour of 
l)ccfsteak. Often several flaps overlapping. 
It bear.s sporc,s in lubes, opening by pores 
on Die under surface, lienee belongs to the 
group of polyporac, 

17. DRYAD'S SADDLE .—Another paly- 
pore, Tlic large, fan-sJiapecl, tougli-boking 
cream-cnloiirad masses, striated with light 
brown and scaly on the upper surface, are 
well-known parasites on trees, which do 
considerable damage to the tissues. The 
fungus should be destroyed as far as possible 
wlicii .seen, as like llic honey fungus, it will 
scatter .spores which will infect other trees 
in the ncigirbourhood. Any tree which 
jn'()duce.s the friiclification i.s already seriously 
infected. 

iH, STUMP FLAP.—A pretty, chminii- 
Live relative of the beefsteak and dryad's 
saddle, wliosc tiiin, dainty flaps overlapping 
one another, arc common on decaying tree 
.stumps and logs, especially near the ground. 
Tlip lower side is cream and covered with 
shallow pits, which on close inspection can 
Jm seen to consi.'^t of minute pores, from 
which Lite sj)orcs fail, Tlic upper side is 
I'idily .sluidccl with band.s of green, brown 
and yellow, ])arallel witli the edge, and 
fme radial .‘.-Irialions, It i.s also covci'cd with 
very short, silky hairs which give the surface 
a velvety appearance. The semicircular, 
horizontal flaps not more tlian 2 in. or so 
in diameter, 
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1. GoUlftncli, 

2. Swallow, 

3. House Marlin, 

•1. Dycalchcr (Spoiled), 
$. Pcsser Redpoll. 


6, Dlnckcnp, 

7. Wren, 

6 . WIilLcllicoat. 

9. Coal Til, 

10, Pled Waglail. 


11. Meadow Pipit, 

12. Ilcclfc Sparrow 
1.3, Tawny Owl. 
i(. Kestrel. 

IS. Cvickoo, 
iG. Peewit. 
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T l'lli iisofuliKiiS c)[ birds to 

and afi'i'iciiltiirisL consists ii^ kcepin^f 
down tlu; minibcrs of weeds and injuri¬ 
ous insects by fecdiiiK npon the sclmIs, okks. 
larvae, pupae and fuU-Hiown insects. Conse¬ 
quently any birds that (li^^ in tlu; or 

in tree trunks and wood for these Ibiiigs, 
visit plants like Ihistles and ^'.ow-par.sley for 

oirrsiAN-i>iN(; 


Ihcir .seeds, or catch Hies, butterflies and 
moths on the wing, may be regarded to 
lliut extent as useful. In some case.s; e.g. 
blarkbird, their usefulness is counteracted by 
their flepredalions in orchards and amongst 
s(rft fruil Inislies, and it i.s not easy to collect 
juTiiralc data to slrilce a balance, Oti the whole 
llie.se birds niusL be regarded as bcncricial. 


IIIIU) 

aOLDFINCH 


HOUSE MARTIN 


FLYCATCHER 

(SPOTTED) 


LESSER 

REDPOLL 


I'OINTS VAI.UK 

I'tiu Hi:(;t)(;NITION' to l•■AR>I^.U 

Hroad gohl baron l-'nls seeds of 
wing. Red, Iflaek weeds and 
and while head, larvae. 

Size of sparrow. 


TIMK AND n.ACE 
or NHS'ITNC; 

April — May, 
Creamy cgg.s, 
blotched red or 
purple. Compact 
nest of roots, 
grass and moss, 

Under cavc.s. 
>fn(l. Shallow 
saucer .shape, 


Small, slim, grey- 
isli-brown bird, 
faintly .striated. 
Darts out from 
tree to ralch Hies 
on wing, and darts 
I)a( k ti> same spot. 
'I'his habit nurre 
distinctive than 
any jxiiiits in 
appearance. 

A small finch, very 
like linnet but with 
a black chin, and 
.smaller. Criinscin 
forehead anrl 
crown. 


Catches lUes. 


on 

:micrant 


Migrant. 


T'orked (ail ami no Calches in- Under cavc.s. Migrant, 
while on back dis- sects on wing, 
tinguisli it fnnn 
martin. Dark blu¬ 
ish plnmage with 
red on head and 
white spots on tail 
fealber.s. 

White nimp and <‘al(hesinsects Under caves. Migrant, 
nndc-r-side. Rest (Hi wing. IIalf-cu[^ shape, 
dark brown. Made of mnd, 

I'-ggs early June. 

Whitish. Second 
brood later. 


Seeds and lar¬ 
vae of insects. 


Nosls in walls, 
trellis iDcams and 
about buildings, 
loo.sely made of 
grass and moss, 
ICgg.s early June, 
dull white with 
reddish .spots, 


Hush or brambles 
in May. Small and 
deep, with small 
slicks, liiggsdccp 
hlne-green with 

< 5 nn 1 s. 


IVligrant, 


Resident. 


SWALLO^^^ 
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DIKD 

OUTSTANDING 

POINTS 

roil Iir'COGNlTlON 

VAI.UIv 

TO T'AUMl-U 

TJMK AND I’l.ACK 

Ol* NUSTING 

lU'SlDliNT 

OR 

MIGRANT 

BLACKCAP 

Pale fawn willi 
black cap. I'cinale 
lias brown. 

About size of lin¬ 
net and slim. A 
ivarbler with very 
sweet song, 

Insects, larvjio 
and pupae. 

Thick bnslios, late 
Maj'. Mulci'ial, 
grasses and 
sedges, Yellowish 
or reddish cgg.s, 
mottled and 
clouded wi Lli 
dcPjier tint. 

Migrant. 

WRKN 

Short brown body 
and tip-tilled tail. 
Mouselike move¬ 
ments in hedges. 
Loud, sweet song. 

Insects in all 
stages. 

Base of hedges 
and tree .sLump.s, 
Materials, grass, 
moss, leaves, 3-10 
wliitc eggs. 

Resident, 

WHITETHROAT 

A warbler, closely 
related to black¬ 
cap and of similar 
coloiii'ing but Y- 
shaped while 
patch on throat. 

Iiiscct.s in all 
stages. 

Near gioiiiul in 
low bushes or 
herhngc.lCgg.slatc 
May, greenish- 
while s]H'cklcd 
grey but variable. 

Migrant, 

COAL TIT 

Black head with 
white spot on nape 
distinguishes it 
from marsh tit, 
whicli has no 
white spot. About 
size of blue tit. 

Scarchc.s for 
small grnl>s. 

Moles in lice 
slump, disused 
rabbit burrow.s; 
near ground. 
White eggs, spot¬ 
ted red. May. 

Both, 

PIED WAGTAIL 

Slender, trim bird, 
between Ihriisli 
and spaiTow in 
size, Grey, black 
and while with 
long jerking tail. 

Insects, 
searching llio 
ground chiefly. 

Low down, near 
water. Materials, 
moss, grass, roots. 
4-6 eggs, bluisli- 
whitc or brown, 
with yellow 
marks. 

Migrant, but 
some all the 
year voand. 

MEADOW PIPIT 
OR TITLARK 

Lilce a small sky¬ 
lark, but witliout 
crest, Light brown 
and speckled. 

I n s c c 1 .s , 
searching 
ground. 

Upliind lields and 
moors slightly 
sheltered by tufts 
of grass. Dark 
reddish-brown, 
closely speckled 
eggs. 

Both. 
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OUTSTANDING 

POINTS VALUE TIME AND PLACE 

HIED rORKECOGNITION TO UARMEU OF NESTING 


FIEDGE SPARROW, 
HEDGE ACCEN¬ 
TOR OR DUNN- 
OCK 


About size of 
robin. Drawn back 
stiintcd darker. 
Light slate-grey 
on head and l)reast. 
Sweet song. Hedge 
accentoy a better 
name as it is not 
a sparrow, and its 
song is constantly 
repeated and 
insistent. 


Eats insects 
feeding oil the 
ground in gar¬ 
dens under 
cabbages and 
other crops, 
and in hedge 
bottoms, es¬ 
pecially weev¬ 
ils, seeds. 


H c d g e s, e V e r- 
grecn bushes, 
iaggots or banks. 
Sky blue eggs in 
March or April, 
and a second 
brood later. 


TAWNY OWL 


A woodland bird, 
its call is tlic long 
drawn-out mourn¬ 
ful hoot commonly 
heard at night. 
War/n buff, rnol- 
llcd dark brown, 
with light bars on 
wings. 


Feeds on mice 
and s ni a 11 
voles, wliich 
destroy grain. 


Hollow trees and 
holes in old 
buildings. White 
eggs, 


KESTREL OR 
WINDHOVER 


Poises 20-30 ft. 
above earth, when 
silhouette sliows 
wings projecting 
further than end 
of tail. Slides 
along at same 
height then moves 
off wilh slow, 
steady wing beats, 
searching a field 
systematically. 
Often male and 
female can both 
be seen at work. 
Chestnut with 
lighter barred 
breast and slate- 
blue head and tail 
Commonest Brit¬ 
ish hawk. 


Feeds almost 
entirely on 
mice and 
beetles tliough 
pheasant 
chicks and 
small birds 
such as star¬ 
lings will be 
taken if chance 
occurs. 


N 0 true nest. 
Eggs laid on liigli 
ledge, slight hol¬ 
low, or deserted 
nest of another 
bird. Always 
high up. April- 
klay, 


RESIDENT 

OR 

MIGRANT 


Resident 
and partial 
Migrant. 


Resident, 


Both. 
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BIRD 

OUTSTANDING 

I'OINTS 

I'OR RECOGNITION 

VALUE 

TO I'AUMEH 

TIME AND BLACK 

OF NESTING 

rksidknt 

OH 

MIGRANT 

CUCKOO 

Larger tiuu a 
blackbird, with 
long slim body 
iiiifl very long (ail. 
Slate-grey; breast 
lighter with dark 
bai's. 

Kals calerpib 
lars and IcatU- 
crjaekels in 
large qiiaiili- 
ties. One »( 

I e w b i )• d s 
w h i c b e a L 
liairy cater¬ 
pillars. 

IMace.s one egg at 
a lime in nest of 
some otlier bin), 
ciiiioiisly, much 
suwllei than it¬ 
self. e.g. meadow 
pipit, or hedge 
.sj)an(nv. 

Migrant, 

PEEWIT, LAP- 
^YING OR 

GREEN PLOVER 

About size ol 
pigeon, with stvik- 
ing crest and 
roLindcd, flapping 
bliick and white 
wingfi. Glossy green 
back and clicstnnt 
above and l)clow 
tail can bo seen at 
close quarlcrs. 
Wheeling iliglit. 

Wireworms, 
caterpillars, 
leatlicrjack- 
els. snails and 
.dugs. 

On ground in 
l)hmgi)cd lields, 
grass, inonrJaiid, 
any optMi site. 
March onwards, 

Re.iiiclont, 
but many 
winter arriv¬ 
als add to 
the number 
from other 
countries. 
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(. Iloiiip Sj'arrciw. 

2, (iri'i'iihui'li, 

3. Jlulltiiirh, 

‘i. llnwiiiicli, 

5. Starhnn. 


limns oi' iJDiMu'ian. ('iiARACTini 
((.lasK I'lctuic Nu. 3’ ill Die I’mlfolio) 

(>, Sfiaiiow Ilau'k. 

■/. Wood I’iiji'on, 

.lay, 

ij. ,1,11'kll.lU’, 

10. NlniJinp. 


II. Carrion Crow, 
ij. Hook, 

13, Groy or Ifootled Crow. 

IJ. Lillie Owl, 


birds of doubtful character forced by the extraordinary increase in 

niiinbcr.s in recent j'ears to change their 
The injury dune Iry birds to crops, or by feeding habits and ha\'e become a menace 
birds of prey, i.s usually only of importance to fruit growing, especially in apple, pear 
it those birds occur in great numbers. For and cherry orchards, and also take large 
instance, starlings, from being extremely quantities of grain. The gregarious habit, 
useful insect-feeders, seem to hai'c been too, increases the trouble. On the other hand, 
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where pests of insects arise they may be 
invaluable; e.g., in Ravaria, 1889-91, nun 
moths were a plague, and flocks containing 
as many as ten thousand birds were seen 
feeding on tlie krvac and pupae (Ministry of 


AGAINST 

HOUSE Sl^’ARROW 

Large proportion of food is cultivated 
grain, especially just before harvest. Damage 
garden produce; e.g., pull up young peas. 

Strip buds of currant and gooseberry 
bushes, tear brightly-coloured flowcns siicli 
as crocuses. 

Eat young carnation shoots in winlcr, 

Damage ricks and thatch. 

Block drains, pipes and gutters witli nests. 

Drive away useful inscct-fccding birds 
such as martins. 

They arc thus most injurious in corn¬ 
growing country but only welcome in 
limited numbers anywhere. 


GREENFINCH 

(Sometimes called "green linnet.”) 

Does considerable damage to crops, csficci- 
ally through digging up seeds in gardens 
before they have time to germinate. 

Numbers need to be controlled near culti¬ 
vated land. 


BULLFINCH 

Has a pronounced liking for fruit buds, 
and destroys far more than it cals, hence 
is injurious to orchards ivnd gardens.in 
spring. 

This outweighs good done. It would be a 
great pity, however, if these, the hand¬ 
somest of the finches, were exterminated. 
Again, control is desirable but not wholesale 
slaughter. 

In fruit-growing areas the bird is definitely 
undesirable. 


Agriculture Leaflet No. 208). The problem 
therefore is to keep the right balance, and 
not allow any birds to iucrcase to such an 
extent that they begin to feed extensively 
on rcudy-madc (man-provided) foods. 


FOR 

Eat seeds of weeds- 
Eecd young on apliiclc.s, caterpillars, 
larvae and adult beetles, crane flies, and to 
some extent adults feed on thc.sc, 


Feeds on bisects and larvae !ind feeds 
young on these. 

Feeds oil seeds of weeds, 


Fccd.s on seeds such as groundsel, chiclc- 
wcccl. 

Prolxibly docs not do much harm to 
cultivated fruits, as its preference is for 
berries, such as wild rose, hawthorn and 
rowan. 
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AGAINST 

hawfinch 

Has a great liking for damsons and cherries, 
especially the stones, Avhich it cracks \vitli 
its powerful beak. 

Not common enough to be a nieriacc, but 
docs considcral)le damage to fruit and is 
especially fond of peas, Should not be 
allowed to become too prevalent, but is at 
present rare in many places and rather 
local ill its distribution, though it is said 
to be increasing and extending its range. 


STARLING 

The flocks arc the great menace as they 
can easily rnin a crop, for in.slancc of sprout¬ 
ing grain. 

Destroy considerable quantities of fruit. 

Are on increase and need to be strictly 
controlled, 

Grain as well as germinating plants taken. 

Definitely injurious. 


SPARROW HAWK 

In killing the small birds which are insecl- 
feeders, the sparrow hawk is likely to pro¬ 
mote the increase of insect pests. It raids 
chicken runs at times. It will also eat frogs, 
which arc useful in keeping down insects, 
slugs and snails. 


WOOD PIGEON 

Unquestionably the most injurious of all 
British birds, all the year round. 

A constant succession of crops is attacked, 
at all stages from germinating seeds to fruits. 
Only a few can be mentioned licre, viz;— 
wheat, oats, beans, peas at all stages; 
cabbages and rape, sometimes mining a crop 
in winter; buds of trees; potatoes; clover 
leaves; tops of turnips, while roots are 
"holed;" fruit such as cherries, currants 
and gooseberries. 


FOR 

Feeds young on insects and their larvae. 


Their large flocks will clear whole areas of 
11)0 kinds of insects wliich are also lilcely to 
appear in large numbers; e.g,, cockchafers, 
Icathei'jacketSj certain moths, wliicli have 
surface caterpillars ("cutworms’'). 

Help to keep down the external parasites 
of sheep, such as ticks, by pulling them out 
of the wool or skin, The food of 40 nestlings 
examined contained 89% injurious insects. 
(Ministry of Agriculture Leaflet No, 208.) 

Would be valuable if imnibers consider¬ 
ably reduced. 

In so far as it kills Sparrows it does useful 

work. 

It does kill some mice. 

Careful observers say its victims amongst 
game chicks are very few'. 

Unlike the kite it does not hover but 
flies low along the hedges. 

Weeds such as dock and chickweed but 
not eiiough to balance depredations. 
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AGAINST 

JAY 

Tfikes a ^ood many cpgs and yoiins’ 
other birds, mdnding game, and is fond of 
garden prodnccj especially beans, peas and 
soit fruits, 


JACKDAW 
As Jay. 

Egg thief, will visit poultry yards. 


JIAGPIE 
As JncMaiv. 

CARRION CROW 

Omnivorous in feeding, will take hens' eggs 
and young diicks, us well as young game¬ 
birds, hares and rabbits. Actually cals 
little carrion, Its clcstrnctiuii of cgg,s and 
game renders it u iiiiiRuncc, and it.'? crimes 
outweigh its good deeds, c.spccially to 
poultry farmers. 

ROOK 

Undoubtedly takes a good deal of grain 
and to some extent attacks other crops, 
such as potatoes and roots. 


GREY or HOODED CROW 

A local winter visitor, coming to the 
east coast of England, and all over .Scot¬ 
land and Ireland from Europe, Its luibits 
are much the same as the carrion crow's. 

It is a great egg thief and destroyer of 
game. T, A. Coward mentions that it is 
feared and hated on the sheep runs, but does 
not say why. 


l'T)K 

Feeds on insects, slugs, mice. On balance 
lirobahly bcnchcial rather than otherwise, 
though it would he diflicult to convince 
gardeners and gamekeeixu's of this, as its 
good woi-Jc.s are less in cn’idcnce than its bad. 

F.ssenLially a woiidlaiul l)ird, only visiting 
gardens and lields near woods. 

As Jay. 

On the whole bejidicial in destroying 
many agricultural pesLs, provided numbers 
are not too great. 

As Jackdaw. 

Kuthcr helpful on the whole. 


Will take ruLs ami mice and iiisccLa, 
Muni ill paii'.s, and can bo di,sLiiigiiisliccl 
from adult rooks l)y the feathers coming 
right to llic. beak; in the rook there is a 
lifirc patch just above. 


Takes a great deal of insect food from the 
soil, especially Icathcrjackcts, cockchafers 
and catcrpillar.s which injure crops. 

The problem is again one of numbers, 
and varies in different districts and at 
different times, The competition of starlings 
has probably driven rooks to lake more 
agricultural produce and their control might 
put matters right lor the rooks by giving 
them more supplies of their natural foods. 
In moderation they arc dcriniLely friciuls of 
the farmer. 

AUhoiigli it.s record is uudoubtcclly black, 
it docs act as a scavenger on the coast, 
feeding on fisli rcfii.se and other decaying 
matter. 

It would be a pity, however, to cxLcr- 
minate an interesting visitor, though it 
undoubtedly needs to be strictly controlled. 
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AGAINST XtqR 


LITTLE OWL 

Not a native of Britain, but introduced by 
several people from 1840 onwards, it at last 
began to establish itself and nest in the 
Midlands and southern counties, and has 
been regarded by gamckcejiers and farmers 
ns a pest, though its pellcls show that its 
food is chiefly sinall inainiuals and beetles. 
It is exceptional amongst owls in being 
diurnal, and may often be seen flying in the 
afternoons, It is said to raid hens' nests and 
steal eggs and chiclcens in open daylight, 
but it is diniciiU to obtain relialflc evidence. 
Length only 9 in, 


Feeds mainly on insects, including beetles, 
earwigs and daddy-long-legs, also on small 
mammals. A repot t published in February, 
1938, by the British Trust for Ornithology, 
which has made a scioiitifrc investigation 
into the food of the little owl, .shows it to 
be a much maligned bird. Out of 2,460 
pellets examined, only one game chick was 
found. 


A YEAR’S WORK IN THE VEGETABLE 

GARDEN 


January.—Complete the winter digging of 
vacant land to give alternating frost and 
thaw a chance to mellow it. The minimmn 
depth is I fL. Dig 2 ft. deep, however, for 
special crops such as peas, broad and runner 
beans. Manure generously for all crops 
save caiTol.s and parsnips, for which no 
stable manure inii.st be used. 

Celery .—'Prepare celery and leek trenches, 
An ideal width is 18 in, Enrich the ground 
liberally to Die dci)th of 2 ft, with stal^lc 
manure and soot; 1111 up to witliin 3111. of 
the top, arranging the surplus soil in a 
neat bank along the trench sides, 

S-pting C(ibb(\gC!i .—During wintr}’ s])clls 
cover spring cabhiiges with dried branches 
or straw. Kemove llrc.se covering.^ as soon 
as normal conditions return. 

Mini .—Plant mint in lire licrb corner. Set 
the roots lin. deep and 4 in, apart, laying 
them horizontally. Mix plenty of wood 
ashes and a little manure with the soil. 

Seed potatoes .—Set up seed potatoes to 
sprout in shallow boxes in a cool, light 
environment. Place the tubers with the 


rose or round ends upwards. It is from 
these ends that the strongest sprouts shoot, 

Rhubarb .—Lift rhubarb, for forcing in a 
dark, warm environment. Turn the roots 
up.side clown, and expose them to the elements 
for a fortnight before planting. When 
planting, cover all l)iit the crowns or tops 
with ordinary garden soil. Keep the bed 
moderately moist, or growth will dry up. 

Cropping scheme .—Prepare the season's 
cropping scheme. The rules of rotation 
cropping demand that no kind of crop shall 
occupy the same land as it did last year. 
Having completed the scheme, order the 
necessary seed. It is an advantage to have 
this on hand before the rush of spring work 
begins. 

Paths .—Dress weedy paths -with agri¬ 
cultural salt at 20Z, per sq. yd. This 
preparation quickly exterminates all aliens 
and is equally successful in wet weather and 
dry, 

February.—Broadcast radishes, lettuce, 
six-week turnips and some shorthorn carrots 
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thinly on <a 4 in. deep bed of good garden 
soil formed on a 2 ft, deep Iiotbcd. Just 
cover the seed with line soil and keep the 
frame lights closed until the seedlings appear. 
Afterwards, ventilate arid water carefully 
and there will be splendid early, oiit-of-seasoii 
crops. 

Ho/ted,—The hotbed may also be used 
for sowing onions, leeks, celery, Brussels 
sprouts, summer cabbages, and cauliflowers. 
Use boxes of sandy soil and, until the 
seedlings appear, cover them first witli 
glass, then brown paper. Not only does 
this method ensure earlier, heavier yields, 
but also comparative immunity from several 
serious enemies. 

Shallots .—Plant shallots in firm, well- 
manured ground at an all-round distance of 
9 in. apart. Place I in, layer of sand beneath 
eacli bulb to ensure healthy rooting. The 
brown variety is superior to the red. 

Byoad leans .—Sow Longpod broad beans 
in rich soil. Make 9 in, wide, 3 in. deep 
flat-bottomed drills, riinning nortli and 
south if possible to secure maximum benefit 
from sunshine. In each drill set two rows 
of seed at an all-round distance of 6 in. 
apart. 

Frepari-iig groiMiri.—^Fork previously dug 
ground i ft. deep, breaking up the lumps 
finely. This is a splendid preliminary to the 
preparation of a good seed bed. 

Winter greens .—Pull up spent winter 
greens which rob and contaminate the 
ground if left in. Burn the stumps and 
prepare the site for the next occupant. 

Seakale and rhubarb .—Cover seakale and 
outdoor rhubarb with inverted boxes to 
promote early growth. Surround each box 
with a I ft. layer of fermenting manure as a 
further aid to early development. 

Stored crops .—Examine stored crops; 
remove the white sprouts from potatoes and 
secondary leaves from carrots and beetroot. 
Eliminate decaying roots also, and from now 
onwards admit more air to the storage 
environment. 

Sage .—Divide and replant sage if tlie plants 
have been in their present position for more 


than three years. In the new bed, space 
the plants 15 in, apart, adding a good 
dressing of well-roLlcd manure when digging 
I ft. deep. 

Onions .—Give autumn-sown onions a 
dressing of weathered soot, and hand weed 
the drills. The surplus seedlings may now 
be withdrawn and used as salad, 

March.—"A peck of March dust is worth 
a king’s ransom.” This wise old saw means 
that there arc many excellent planting and 
sowing opportunities which should be seized 
whenever the gi-oimcl works nicely, Catcli 
up with arrcai's of digging and forking, 
therefore, so that the golden chance docs 
not slip by. 

Sowingpea.s .—At the first opportunity sow 
a good early pea sucli as Laxton, setting the 
seed 3 in. apart in 9111. wide, 2 in. deep 
flat-bottomed drills. Steep the seed in 
parafliii for three minutes, and roll it in 
red lead as a safeguard against attack by 
mice. Provide rich soil, 

Sowing peas in the cold frame .—A specially 
early pea crop is en.siired by sowing seed of 
the same vaiicfy in the cold frame. Space 
it 3 in, apart, and set it i in, deep in in. 
deep boxes. These seedlings arc planted out 
in April. 

Red cabbages .—Plant red cabbages 18 in. 
apai'l in firm, fairly rich soil. If the plants 
arc set in 3 in. deep drills, cold ground 
winds will miss the main stem and early 
growth will be much more successful. 

Spring cabbages .—Give each spring cabbage 
^ teaspoonful of nitrate of soda, stirring it 
in as neru' the main stem as possible, without 
touching the growth, 'I'liis fertiliser acts so 
quickly tliat cabbages will be ready for cutting 
three weeks earlier. 

Good King Henry 01 Jl/ercnry.—This plant 
belongs to the species ChenopodUim —Goose- 
foot. It is a lovely perennial spinach-like 
vegetable that may be planted in March. 
Set the roots i ft. apart in good soil, and 
from the end of May to the end of the season, 
the bed will never be out of production. 

Preparing soil .—Lime the soil in ^vhich 
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it is iiiteJiflod Li> t^inw jiunmici' /'icfiis anti 
Brussels .sprouts. The ralu of application 
is 8oz. per .sq. yd. and the lime must not 
be forked jn more than ,| in. deep, or some 
of it will be Jo.sl. 

Jenisali’in mVifWoi.sv • ICaily in the month 
plant Jenisalein arliiihokes 5 in. deep in 
drills spaced 3 ft. apart. .Set (lie tuhcr.s r ft. 
apart in tin; drills. 'J’lu? wiiulward siile of 
the garden is a /.{ood jxisilion for this crop, 
which on account of its tall growth affords 
welcome sliellcr. 

April.—Ciivc shallots a 1 oz. per sq. yd. 
dressing of .suljduitc of ammonia, liociiig it 
in, Tliis ferlili.ser jwomotos quick gjowlh, 
which is ju.st what shallots need in view of 
their short season. 

.second early jica-s about the 
mklclle of the mouth, this time setting the 
seed 3 in. deep in q in, wide drills. If the .soil 
is very dry, fake out tlie drill the clay 
befoi'e, and Jill it will) watei'. 

The Vnlch Weeds arc now beginning 
to appear in foice, and the soil is starling 
to cake. The regular u.so of (he Dutch hoc 
will destroy the former and correct the latter 
scrioirs condition, 

Cabba^^c fettmes .—ICarly in the month 
sow one of Die qniclc Jiiatiiring cabbage 
lettuces such a.s Commodore Nutt. Broadcast 
a pinch of seed in a sunny corner, and when 
the seedlings arc laigc enough to Jiaiidle, 
transplant them G in. apart in rich soil. 

Protection for peas .—Protect early sown 
peas from birds, using wire guards, small 
Jnesliecl wire nettiiig, or black cotton iightlj' 
stretched between slightly projecting pegs 
placed at intervals of 2 ft. amongst the 
plants. 

Transj)]anl onions which 
have been sown under glass; pul summer 
cabbages and cauliflow'crs in their final 
quarters aftei' haidcning them off tliorouglily, 
All like rich soil, the two last named being 
planted 18 in. apart, the onions i ft. Plant 
cauliflowers deeply, or they will turn blind; 
onions shallowly, or they will develop 
thick neck. 


Pnrsnip secdhu^.s. —Sprinkle sand amongst 
par.snip seedlings as a safeguard against 
collar rot. If there is congestion in the 
seed (IrillvS, relieve it by judicious thinning, 
but go no further with tliis operation tlian 
is necessary. 

Parsley .—A little ixirslcy along the edge 
of Die plot iiiake.s a pretty picture. Seed 
may lie sown any time this month in lin. 
deep drills. Steep it overnight in clear water 
to hasten germination, then there is no 
fear lliat it will make its proverbial "seven 
visits to the devil” before coming up. 

Mustard and cress .—Mustard and cress may 
be soivn out of doors any time after the middle 
of the month, and if sowings are repeated at 
Lcn-clay intervals, the succession can be 
maintained as long as desired. Distribute 
Die seed tliiddy on fine, firm soil in a shady 
spot, and just cover it. 

Potatoes .—Early in the month plant first 
early, second early and maincrop potatoes 
in well-worked rich land. Make the drills 
5 in. deep and jilant at the following distances 
apart :■ earlies, rows 24 m,, sets in rows 
12 ill.; second earJies, rows 28in., sets in 
rows 14 in.; inaincrops, rows 30 in., sets in 
rows 15 in, A few of all the sections should 
be gx’owii, to provide a succession, Where 
manure was not applied previously, make 
the drills 8 in. deep spreading a 3 in. layer 
of manure in the bottom. 

May.—May is often a very hot month and 
seeing that crops have not much cover, it 
is advisable to hoe frequently. The newly 
planted crops need watering. If so, do it 
in the eviming. 

Cabbages .—Place tarred felt discs round 
Die main stems of all members of the cabbage 
family, as a safeguard against attack by 
root fly. If the discs are pressed to the 
soil level and kept there, this destructive 
pest will cause no loss. 

Peas .—Stake peas when curly tendrils 
form at the leaf ends, Tliis is a constant job 
for the next few weeks. Where tree branches 
are not available, use wire netting or string, 
both adequately supported by firm stakes. 
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Brussels sprouts, celery and Iwks .—'About 
tlie middle of tliis month plant Brussels 
sprouts, celery and leeks in their permanent 
quarters. Sprouts need specially firm soil, 
in -wliicli they .should be planted at an all¬ 
round distance of 30 in, apart. Celery and 
leeks are planted 9 in. apart. In double row 
trenches the plants should be set in pairs, 
or there will be diflicuhics at earthing np 
time, All need regular watering for a time, 
while if the sun is very hot, celery benefits 
by slight shading with muslin or tiffany. 

French On tlie ridge between the 

celery and leek trenches, sow French beans 
immediately after planting the latter. The 
prince is a fine variety. Set two rows of 
seed at 6 in, apart in a. Qin, wide, 2in. deep, 
flat-bottomed drill. 

Runner hems .—Towards the end of the 
month sow runner beans in liberally manured 
land. Set the seed 2 in, deep and 9 in. apart 
in a single row. Heavier crops result than 
when the plants are grown in a double row. 

Mint .—If yellow blotches appear on mint 
leaves, spray the plants at once with a rose- 
pink solution of permanganate of potash. 
The trouble is Rust Disease, which will 
cripple the mint hopelessly unless coiitiollcd. 

Tune.—^Early in the month vegetable 
marrows may be sown in a mound of soil 
on the manure heap, or in ricli soil in the 
open garden. Set the seed lin. deep and 
I yd, apart. When the seedlings appear, 
protect them at night for a week or two by 
placing an inverted jam. jar over each. 

Tomatoes .—Plant tomatoes early in the 
month. They will give a yield of 5 lb. per 
plant if set 18 in. apart in good soil along¬ 
side a sunny wall. To help fruit to set, dust 
the flower.s daily witlr a rabbit's tail or 
camel's hair brush. Choose a good outdoor 
variety like Essex Wonder. 

Teas .—It is possible to sow peas until the 
end of the month, but a first early variety 
must be chosen. The maincrops have no 
chance to fill their pods. Set the seed 3 in. 
apart in 9 in. wide, 3 in. deep, flat-bottomed 
drills. 


When early and second early peas finish 
flowering, remove the growing jioint of each 
plant lo coiiceiilratc nutriment in the devel¬ 
oping pods. Assist the latter lo Jill well by 
feeding weekly with .suiicr-phosphate of lime 
at the rate of i oz. per yd. inn of drill, Water 
the fertiliser in if the soil i.s tlry, 

Carrots and parsnips.-■B>)j this time mivuv 
crop carrots and parsnips arc ready for thin¬ 
ning to the final distance of i ft. apart. 
Choose showery weather if pos.sible. If not, 
water the clay before. Tlte superflnous secd- 
ling.s withdraw more easily from moist earth. 

CVAtj'.—D ust celery with weathered soot 
to ware! off tlie egg-laying flics which are the 
parents of the leaf mining maggot. 

Bmssto.—Towards the end of the month 
plant savoys, autninn cauliflowers, autumn 
broccoli, autumn cabbages and curly kale 
into their final quarters. All like rich, firm 
soil. Plant curly kale 2 ft. apart, tlie 
remainder 18 in. 

Spray onioius with pararfiii emul¬ 
sion to prevent an attack of the onion grub. 
Begin in early June, and repeat fortnightly 
until mid-August. This is the formula:— 
paralTm ^pt., soft .soap -Jib., water 2gall. 
Dissolve tlie soap in boiling water before 
adding llic paraffin, 

July.—Sow globe beet for use in winter. 
Soak the seed overnight in clear water to 
hasten germination. Space the seed in twos 
at 3in. apart in lin. deep drill set Gin, 
asunder. 

Runner beam .—Spray runner beans on 
W'arni evenings \yith clear water to prevent 
an attack of red spider, invigorate growth, 
and prevent the flowers from falling, 

Broad beans .—Remove and burn the lops 
of broad beans when tlicy finish flowering. 
If black fly attacks the crops, destroy it by 
spraying with devvis wash, obtainable at Ihc 
nearest garden sliop. 

Tomatoes .—Remove the side shoots from 
outdoor tomatoes, and tic them regularly. 
Water freely, and after the first fruit starts 
to colour, feed weekly with sulphate of 
potash. teaspDonful per plant per dose) 
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and dilute soot water (6 pt, per plant per 
dose) alternately until the end of the season. 

Fotaioe ^.—Earth up potatoes when the 
haulm is loiii, high; drawing to each side 
of it a 5 in. high bank of finely pulverised 
soil. Spray the crop also with Bordeaux 
Mixture, as a safeguard against Late Blight 
Disease, which causes the tubers to decay. 
Bordeaux Mixture can be bought cheaply in 
paste form at the garden shop. 

Cayrols .—Run round carrot rows a lin, 
high barrier of sand soaked with paraffin 
as a safeguard against the attack of carrot 
grub. The barrier must be 2 or 3 in, away 
from the crop. 

Onions .—Feed onions from early June until 
the bulbs mature. Liquid manure at quarter 
strength a]tcrn«'ited with sulphate of potash 

teaspoonful per plant per dose) givc.s 
splendid results. 

Vegetable marrows .—Remove the growing 
points of straggling vegetable marrow shoots, 
otherwise there will be an abundance of 
sterile growth. As the fruits start swelling, 
protect them from soil contamination by 
lifting each on to an inverted flowerpot or 
saucer. 

Brassicas .—Pull up early peas and broad 
beans as they finish, and crop the ground 
with late savoys, curly kale, or purple 
sprouting broccoli. 

August.—To provide cabbages for spring, 
sow in early August in a sunny well-drained 
plot. Mix a little lime with the soil, broad¬ 
cast the seed thinly, and' just cover it by 
light raking, Offciiham is a very reliable 
sort. 

Carrots .—Sow shorthorn carrots for pulling 
in late autumn. Make the drills i in. deep 
and space them 6 in, apart. Later, thin the 
seedlings to 3 in. 

Celery and leeks .—Earth up early celery 
and leeks with 4 in, of finely pulverised soil, 
similar layers to be added at fortnightly 
intervals until the stems are covered. Gather 
celery stems together and tie them loosely 
before earthing, to keep soil out of the 
hearts, 
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When autumn onions ripen, bend 
over the taj>s to arrest the flow of sap. Lift 
the bulbs a fortnight later, and after ripening 
them in full sun for a fortnight, store in a 
cool, dry, airy shed. 

Potatoes .—When lifting potatoes, save 
"seed” for planting next year, unless the 
present stock has been grown for more than 
three years, when it is of no further use. 
Ideal size for sets is that of a hen's egg. 
Store the sets in boxes, and green them in 
full light. 

Winter greens .—Earth up winter greens 
as far a .5 the bottom leaves with finely broken 
soil, to conserve moisture, encourage surface 
rooting and afford support, 

Pitmicr beans .—It blade fly attacks 
runner beans, destroy it by spraying with 
soft soap solution (4 oz, in i gaJ], of water). 
Spray with clear water next day to remove 
the soap sediment, 

Onion.s.—So\v autumn onions in fairly 
ridi, finn soil, in J in. deep drills spaced 1 ft. 
apart. On no account sow more deeply, or 
the bulbs will be bottle necked, 

Cutting and storing herbs .—Cut sage and 
thyme on some sunny morning, and spread 
out in a cool, airy room to dry. When 
throughly dry, tie the stems in bunches of 
convenient size and store in the herb cup¬ 
board. 

Canlifloivers .—To prevent late summer 
cauliflowers from browning, bend the inner 
circle of leaves over the curds as soon as 
they form. 

French beans .—Spray French beans vigor¬ 
ously with aired water if the leaves arc 
bleached by red spider. Tliis ti'catmcnt is a 
certain cure if carried out oil alteruatc 
evenings for a week, 

September.—Wlien runner beans reach the 
lops of the stakes, remove tile growing point 
of each plant to concentrate nutriment in 
the pods below. Feed weekly with dilute 
liquid manure until the end of the season. 

Winter hliifcc .—Sow winter lettuce, Hardy 
Hammcrsinith, early in the month in 
well-worked soil. Water regularly and the 
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seecllingvS will soon Idg ready to transplant at 
6 in, apart into tlieir permanent qiiartcrs- 

An alternative Joy dable The 

prevailing scarcity of stable inaimre makes 
it necessary to look round for alternatives. 
One of the best of these is to sow while 
mustard on ground that is now Ijccoming 
vacant. Dig in the growth when it is 6 to 
9 in, tall. The seed sliould be broadcast 
thinly and just covered by light raking. 

Leelis .— ^Leeks may still be planted for 
late spring use, but not in trenches. Set 
them 6 in, apart on the level garden, spacing 
the rows i ft, apart to allow for the neccssaiy 
attention. 

Tomatoes .—Remove those leaves or parts 
of leaves whicli interfere with the ripening 
of outdoor tomatoes. Remove the growing 
point of each plant, as no fruit which set 
after early September has a chance to ripen. 

Mint.—Cut down a portion of the mint 
bed in early September and young growth 
will quickly appear, maintnining a supply of 
green mint until well into November. 

Rhubarb .—Cut off the flower stems of 
rhubarb and burn them, On no account 
miust these stems be left lying on tlic bed 
surface, or they may introduce Bacterial 
Disease, which quickly destroys the crowns. 

Peas .—If white leaf spots appear on peas, 
destroy the mildew fungus causing them by 
dusting thickly with a mixture of 2 parts 
flowers of sulphur and i part freshly slaked 
lime. 

Mushrooms .'—A supply of winter mush¬ 
rooms may be secured by making up a bed 
now in a dark clean outhouse, Tire necessary 
temperature of 55° F. can be maintained by 
burning a fume-proof oil stove. The bed 
should be 9 in. deep and should be made of 
new horse manure turned over on alternate 
days for a fortnight. Use sterilised spawn, 
planting pieces the size of a pigeon's egg 
I in. deep and pin. apart. 

Octoler.—October is the great vegetable 
harvesting month. Deal with potatoes as 
soon as the haulm yellows naturally. Lift 
on a dry day, and after exposing the tubers 


to the air for twenty-four hours, store them 
in an environment affording darkness, dry¬ 
ness and freedom from frost. 

Carrots .—Carrots arc ready for lifting 
when llicir leaves fall over. Ease tip each 
root with a fork, afterwards cutting off the 
leaves as near the root as possible. Store 
tlicm in an outhouse, covering the roots with 
4 in. of moist sand or loaf mould. 

Onions .—Lift spring-grown onions when 
their skins ripen. Spread them out on the 
garden or in a shed until the toj^s and roots 
wither. Tlicn twist off both, and store the 
bulbs in boxes or bags in a. dry, frost-proof 
place. 

Beetroot. —Bcelroot, the hardiest root 
vegetable that is lifted, .should be left until 
llic last. Ease up the roots as advised for 
Girrots. Handle Ihein most carefully, or 
they will bleed, becoming quite valueless 
for the table. Twist off the leaves, and store 
as suggested for carrots. 

Parsnips .—Parsnips .slioiild not be lifted, 
as their flavour is improved by frost. It is 
advisable alway.s to keep a portioi^ of the 
l)cd covered with straw, so that in the event 
of hard weather, lifting for the table can 
proceed. 

WitUerfirccns .—From now onwards remove 
yellowing leaves from winter greens at 
weekly intervals. If allowed to hang on, 
they cause rapid deterioration amongst these 
vegetables. 

Frosts .—In early October, frosts begin 
to be severe. Runner and French beans and 
vegetable nianou's arc the first to suffer. 
They can often be icept alive a few days 
longer by douching with ice-cold water 
before lire sun iisc.s on tire rimed growth. 

Clearing the garden ..—Many crops arc now 
fluishiug, aird unless they arc cleared 
promptly, the garden soon presents a 
dishevelled appearance. Burn anything that 
is diseased, pcsl ridden or stringy. Chop up 
the healthy succulent material, and mix it 
with the manure heap (4 in. of rubbish and 
4 m. of manure in alternate layers), thus 
producing a fine compost for enriching the 
land. 
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Noveml3er.—Plant spring cal^bagcs in their 
final quarters. They do splendidly after 
potatoes with no further soil preparation 
than that of digging i ft. deep. Set the plants 
in 3 in. deep drills at an all-round distance 
of 9 in. apart, thinning them to i8in. 
in spring if all survive. 

Byusseh spyonls .—Siijjiporl tall Brussels 
sprouts with neat slake,s, otherwise the 
plants may be damaged by high wind. Use 
a knife when gathering the sprouts to prevent 
stem peeling and decay. 

Stored crops ,—Examine stored crops and 
remove any that show signs of deterioration. 
There is always a little loss immediately 
after storing, due to the occasional bruising 
that is inevitable when lifting and handling 
the crops. 

Manuring.—"Dig in wlute mustard sown 
as green manure. If before doing so the 
mustard is rolled, or flattened with a rake, 
tl^erc will be ICvS.s difficulty in covering it. 

Asparagus.—Cwi down a.sparagiis to within 
3 in, of the ground level. Loosen the soil 
with the fork, and mulch with a 3 in. layer 
of well-rotted stal)le manure. 

lihuharh ,—Rhubarb may now be planted 
in deeply worked ricli soil at nn all-rouiid 
distance of 3 ft, apart. Bury the crowns or 
root tops 1 in. deep. For early gathering the 
variety Prince Albert is the best, and there is 
nothing to equal Linnaeus for late gathering. 

Broad beans .—Sow Seville Giant Longpod 
broad beans in moderately rich soil. Make 
the drills 9 in, wide and 3 in. deep. In each 
drill sow two rows of seed alternately at 
6 in, apart. The great advantage of this 
November sowing is that the crop invariably 
escapes attack by black fly. 

Liming .—November is an excellent liming 
moiitli. Freshly slaked Derbyshire lime is 
the best for garden purposes. Fork it in 4 in. 
deep at the rate of 8 oz. per sq. yd. Average 
soils need liming once in three years. All 
things considered, the best way is to divide 
the garden into three equal sections, and 
treat one each year, 

Weeds .—If there are serious perennial 
weeds in the garden, such as twitch, corn- 


bind, coU.sfoot, this is a good time to 
eliminate them. Fork deeply, break up the 
.soil finely, and pick out and burn every 
trace of root or underground stem. 

December.—December is an important 
month for winter digging. Exposure of the 
.soil to alternating frost and thaw as early 
as this, brings it into the kindliest possible 
condition by sowing and planting time. 
That is the secret of successful vegetable 
growing. 

proceeding with this work, 
remember that neither frost nor snow must 
be dug in, otherwise they will depress the 
temperature of the soil for months, The 
minimum digging depth is i ft,, but as much 
land as possible should be dug a ft. deep, to 
increase the food supply, extend the rooting 
range, and render the crops Jess liable to 
injury by summer drought. When digging 
2 ft, deep, take care not to bring the subsoil 
or l)ottom I ft. layer to the surface. It takes 
at least six years for exposed .sub-soil to 
become suitable for growing. When digging 
I or 2 ft. deep, mix generous supplies of 
stable manure with the soil. Leave the top 
layer rough, to expose the maximum surface 
to the elements. 

Oiii-of'season crops. —Out-of-scason crops 
are greatly appreciated. Early January is 
the time to sow them on hotbeds—shorthorn 
carrots, turnips, beetroot, lettuce, radishes, 
salad onions, corn salad, and the rest. Mid- 
December is the time to begin preparing the 
hotbed, and here is the method. Secure a 
supply of littery horse manure and mix it 
with an equal quantity of newly fallen 
leaves. Turn over the heap on alternative 
days for a fortnight, on each occasion work¬ 
ing the outside of the heap to the centre, 
where the hotter conditions kill the manure 
flies and grubs. At the end of this period, 
the temperature will, after ascending, have 
fallen to 75“ F. Make up tlic hotbed at once— 
a 2 ft, deep, firmly pressed heap made in a 
sunny, sheltered corner, Place a cold frame 
on top of it, a 4 in, layer of good soil on the 
manure, and all is ready for sowing, 
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Protect celery from frost damage 
by laying jjea sticks lightly over the trenches. 
Straw answers well where pea sticks are not 
available, but it must be lifted off for a day 
at three-weekly intervals to air the celery. 


Parsley .—Stir into the soil around winter 
jiarslcy a light dressing of freshly slaked 
lime, which not only Arms the foliage, but 
stimulaLes young fronds to form. 


A YEAR’S WORK IN THE FLOWER GARDEN 


January.—Repair bald patdies in the 
lawn. Remove the soil 2 to 3 in. deep, fork 
and firm the underlying soil, and At in 
accurately cut patches of turf. Fill in the 
cracks between the new and the old turf 
with finely riddled soil to provide a bridge 
across which grass roots can knit. 

Liming.—As soon as tulips and daffodils 
appear, apply superphosphate of lime at 
I oz. per sq. yd. to encourage the formation 
of vigorous roots. 

Lilacs.—’Remove suckers from lilacs, cut¬ 
ting them off where they rise on the roots, 
These robber growths develop from the stock 
on wluch the variety is budded or grafted. 
They quickly overwhelm it and what should 
be an object of beauty becomes coarse and 
unlovely. 

Slored rfn/i/ffis.—Examine stored dalilias, 
removing tubers and cutting out any rotted 
pieces, Fill the cavity with dust charcoal 
or brick dust to prc^'cnt the trouble from 
spreading. 

Lilies of the valley .—Plant lilies of the 
valley in a shady spot. Enrich the soil 
liberally with equal parts of well-rotted 
manure and leaf mould. Plant the lilies 4 in. 
apart and 1 in. deep. 

Roses .—Refinn roses and shrubs planted 
in autumn, otherwise they may perish 
through lack of effective soil contact. 

Protection for the hndding point of roses ,— 
Wrap the budding point of weeping and 
upright standard roses with sacking or 
canvas, which must be tied securely. This 
budding point, which lies jiust beneath the 
head of branches, is very su.sceptible to frost 
damage. 


Polyanthuses .—Remove yellow leaves from 
|X)lyantliuscs, and stir into the soil a liberal 
dressing of weathered snot. Examine the 
jjlants carefully for .slugs which often damage 
them .severely. Drop anj' tliat are found into 
a pail of brine. 

Soil preparation .—Prepare sweet pea soil, 
enriching it moderately to a depth of zft. 
witli stable manure and bone meal, This 
flower is more beautiful when grown in 2 to 
3 ft. wide clumps than in continuous rows. 

Lilies .—Plant bulbs of the beautiful cream 
spire lily (GalUmia cnudicans). Set them 
9in. apart and sin. deep in sunny borders, 
jin. layer of sand bcncatli each bulb pre¬ 
serves the root plate, {ind ensures healthy 
rooting. 

February.—Sow snapdragons, zinnias, 
petunias, salvias, and verbenas for summer 
bedding in boxes on tlie hotbed, Prepare 
the hotbed as advised in the vegetable section 
on page 175. Cover the manure with 1 in. 
layer of small cinders, and stand the boxes 
on these. Drain the boxes with i in. layer 
of rough leaves, fill them to within -J in. of 
the rim with sandy soil, sow thinly, water 
throiigh a (me rosed can and cover the boxes 
with gla^ and brown paper until the seed¬ 
lings appear. 

Clematis .—^Pruiie tall-growing clematises, 
cutting back the shoots to within 15 in, of 
the ground level. Afterwards fork in 18 in, 
of a light dressing of well-rotted manure on 
all available sides of the stems. Clematises 
may also be planted now, They like a west 
or a south-west aspect. Comtesse de 
Bouchard (pink), Jackmannii (purple), and 
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Jackmannii alba (wFitc) arc thi'cc clclightM 
kinds, 

Winter jasmine ,—Prune winter jasmine 
as soon as the flowers fadcj shortening the 
flowered shoots lialf-way back. 

Lmt'us .—^Abont the middle of tlie monlli 
dress the lawn with a mixture of 4 parts 
superphosphate of lime and T paid eacli of 
sulphate of ammonia and sulphate of potash 
at the rate of i oz, per sq, yd. Water the 
dressingin, to prevent temporary turf burning. 

Planting. —Rose, shrub and herbaceous 
jflanting may now be resumed, Manure 
moderately for roses, generously for slirubs 
and herbaceous plants. In every case jnake 
the planting hole wide enough to receive the 
outstretched roots comfortably. Bury tire 
budding point or swelling towards the stem 
base of roses i in. deep. Riant shrubs on 
the level of the soil made—a dark ring 
on the main stem, Cover the crowns or tops 
of herbaceous plants 1 in. 

Soil preparation .—Prepare the dahlia 
border, digging it deeply and manuring 
generously, In addition to manure, wood 
ashes and soot must be freely mixed with 
the top 1 ft. layer. 

Privet hedges .—Cut back overgrown privet 
hedges. The branches can be shortened to 
any height desired. Privet breaks new 
growth freely from Iwd wood. 

March.—For the herbaceous border dig Gin. 
deep, burying the residue of last autumn’s 
mulch. Break up the soil flnely, and sprinkle 
on the surface a 2 oz. per sq, yd, dressing of 
freshly slaked lime. If slugs attack the young 
growth, surround each plant with ^ in, thick 
3 in, wide ring of cinders as a safeguard, 

Sweet peas .—Sow sweet peas early in the 
inontJi, at a depth of 2 in. Set two rows of 
seed around the edge of clump sites at an 
all-round distance of Gin. apart. Where the 
plants are to be grown in continuous lines, 
set two rows of seed in each drill. 

Priming roses .—From the middle to the 
end of the month, according to the district, 
prune roses. This is a most important opera¬ 
tion. Each shooL of vigorous growing dwarf 


varieties should be cut lialf-way back, eacli 
shoot of the less vigorous to within two buds 
or eyes from the base. Shorten the side 
shoots of climbing varieties to within three 
eyes from their bases. Cut out of ramblers 
last ycar'.s flowej'ed wood. Wear gloves; use 
a sharp knife; make upward slanting cuts 
immediately above the selected buds, and 
as a hygienic mea,surc, burn the primings. 

Conifers .—Conifers may be planted this 
month. Lovely kinds arc Ciipressus Stewartii 
(golden variegated leaves) and Cupressus 
Alliimii (silver variegated leaves). Mix plenty 
of leaf mould with the soil, and if dry weather 
prevails, spray daily with clear water until 
young growth is formed, 

Lilies .—Plant the Liliums crocenm 
(orange), regale (white and pink), tigriniim 
splcndens (orange, with black spots), and 
chalcedonicum (scarlet). Set the bulbs 4 in, 
deep and 6 in. apart in colonies of three to 
six. All love sunshine and good soil. 

Lawns .—Roll the lawn twice each week 
when the surface is dry. Pass twice over 
each spot, and at each rolling start from a 
different position; c.g„ cast to west, and 
north to south, 

April.--Plant violas and pansies Sin, 
apart along path edges, in rose beds and in 
clumps in the herbaceous border. Water 
copiously until growth restarts, and for a 
fortnight remove the flower buds. 

Gladioli .—^Plant large flowered and Primu- 
llnus hybrid gladioli in deeply dug, rich 
soil, Set the bulbs 9 in. apart and 3 in. deep. 
Before filling in each hole, sprinkle the 
bulbs with flowers of sulphur as a safeguard 
against Smut Disease. 

Lawns .—Start lawn mowning. Oil the 
macliine on the path, never on tile lawn. 
Lift the cylinder into the top notch, dropping 
it to the bottom at the second mowing. A 
close cut on the first occasion is injurious to 
the young grass. 

Hardy annnah.—SiQW liardy aiiniials— 
calendulas, clarkias, annual chry.santhemuiTis, 
cornflowers, nigellas, Californian poppies, 
and .so on in separate beds, borders and in 
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vacant spaces in tlie herbaceous boi'der. 
Broadcast the seed thinly, and cover it by 
light raldng or sow in i in. deep drills, 
according to the type of display desired. 

Priming .—Reduce the shoots of the follow¬ 
ing herbaceous subjects to six of tlie best per 
plant:—Michaelmas daisies, phloxes, hclcn- 
iuius, s\inflo\veis, rudbeckias, and ccntiiui- 
thiises. Cut off redundant shoots where they 
arise on the roots. 

Climhers .—Tic or nail all kinds of climbers 
to their supports. I'he branches arc now 
hanging heavy with foliage and unless 
adequately supported, iriJiy be broken by 
the weight of heavy vain. 

Tha Dutch hoe .—Use the Dutch hoe 
wherever there are weeds or soil caking. If 
the first batch of weeds is destroyed, the 
garden will be pretty clear throughout the 
season, If soil caking is prevented, much 
moisture will he conserved, 

Hyacinths and tulips .—Stake Dutch 
hyacinths and tulips and, to prolong the 
display, mulch between the plants with lin. 
layer of short manure or lawn mowings. 

Wireiefonns .—If wirewornis arc attacking 
border carnations, destroy them by hoeing 
into the bed a 2 oz, per sq, ycl, dressing of an 
equal part mixture of naphthalene and freshly 
slaked lime, 

May.'—Remove weak inside shoots from 
dwarf roses. If green, flies are feeding in the 
growing points, destroy them by dusting with 
tobacco powder. 

Border chrysanlhemnins .—Plant border 
chrysanthemums at an all-round distance 
of i8 in, apart, in a sunny rich border. Stake 
each specimen immediately after planting, 
water regularly until growth restarts, and for 
two months dust fortnightly with weathered 
soot, to keep leaf mining maggots at hay. 

Latons .—Kill daisies on the lawns by 
dressing them thickly with lawn sand in 
dry weather. If rain falls within four days, 
the lawn sand loses its potency, and the 
dressing must be repeated. 

Biennials .—To provide beautiful flowers 
for next spring, sow wallflowers, forget-me- 


nots, double daisies and polyantliu.ses, the 
three first named in a sunny situation, the 
last named in partial shade. Make the drills 
■Jin. deep and space them i ft. apart. 

Tulips .—^^Vhcll Darwin tiilip.s cease flower¬ 
ing, nip off the faded blooms, and if the 
ground is needed lor summer flowers, replant 
the tulqis iu a reserve corner, leaving them 
there until growth dies down naturally. 
Then lift the bulbs, ripen tlvcm in full sun, 
and store iu a cool, dry shed. 

Summer bedding flowers .—Plant summer 
bedding flowers—snapdragons, stocks, asters, 
calceolarias, and the rest. In each case make 
bold masses of colour rather than straight 
lines. They are much more effective. Before 
planting, dig the beds i ft, deep, and if there 
is any difficulty in breaking down the lumps, 
soak them with water, and they will fall to 
a fine powder when drying out. 

Pruning .—Remove the straggling side 
shoots of Cupressus macrocarpa and Cupres- 
sus lawsoniana. Use scissors, and take off 
each shoot separately. All Cupressus are 
badly mauled by slicars. 

Sweci -peas .—^Walcr sweet peas with lime 
water {i oz. of freshly .slaked lime in 2 gall, of 
water, and i gall, per yd. of row or clump). 
Tliis treatment firms the foliage, and prevents 
the buds from dropping prematurely. 

«Tun@.—^Plant dahlias early in the month 
in a rich, sunny situation. Space the large 
flowered decorative, cactus, and show 
varieties 3 ft. apart; singles, charms, and 
pompoms 2ft.; mignon or dwarf bedding 
sorts iSin. Water consistently until growth 
restarts. 

Lilacs .—Prune lilacs, shortening the flow¬ 
ered dvoots half-way back. Cut out entirely 
the weak, sajvpy inside slioots, and if suckers 
arise from the roots of named varieties, 
remove tlrem at their source. 

Herbaceous plants .—Stake herbaceous 
plants as they need it. In all cases tie 
loosely enough to preserve the natural deport¬ 
ment of the plant. Where twiggy hazel 
branches are available, these are an ideal 
method of support. 
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i?oscs,—Roses must now be fed at fort¬ 
nightly intervals until tl;c end of the season. 
An excellent mixture is siiperplio-sphale of 
lime 5 parts, sulphate of ammonia aiicl 
sulphate of potash i part each. Give one 
tcaspoon/ul to eadi bush per dose. .Sprinkle 
the mixture evenly on the soil near the main 
.stem, slir it in if the .soil is moist, water 
should it he dry. If rose leaflets arc curled, 
remove and burn them. The mag^got of the 
leaf -rolling sawfly is feeding inside each 
leaflet, Tlicrc is no other remedy except 
hand piclcing, 

Pneojiics .—Cut off the faded flowers of 
paeonies, and mulch the roots with leaf 
mould or stable manure, Hot sun is injuri¬ 
ous to them. 

Haydy awiuals .—Thin hardy annuals sufft- 
clently to allow room for proper development. 
The thinnings, if withdrawn carefully from 
moist soil and transplanted at once, will 
take hold quickly, and flower hcautifuKy. 

Hedges .—Clip privet Jincl evergreen Ironcy- 
sucklc hedges, removing the growth that has 
developed since April. Always work back¬ 
wards to keep tlic part clipped in view. This 
affords a valuable guide to a neat clip, 

Polyanthuses ,—Divide flowered poly¬ 
anthuses and set the division.? in a sliady 
border at g in. apart. Here, if dusted at 
three weekly intorvahs with weathered soot, 
they will make .siAcndid clumps for flowering 
next spring, 

July.—If white leaf blotches appear on 
roses, dust them thickly with a mixture of 
2 parts flowers of sulphur and i part freshly 
slaked lime. The trouble is mildew, a 
disease that spreads quickly, and ruins 
flowering prospects. 

Sweet peas .—Remove side shoots from 
sweet peas, and where the plants are tied 
to stakes, the tendrils from the leaf ends. 
From now until the end of the season feed 
weekly and alternately with quarter strength 
liquid manure {i gall, per yd, run), and 
sulphate of potash (i oz. per yd, run). 

Violas and pansies .—Remove faded flowers 
from violas and pansies weekly from now to 


the end of the season, A light mulch of leaf 
mould or lawn mowings, l3y conserving 
moisture, increases tlic output of bloom, 
Lupins and delphiniums ,—When lupins 
and delphiniums finish flowering cut off the 
faded spikes and yellowing leaves, feed 
weekly with dilute liquid manure, and there 
will soon be a charming second display, 
Philadelpimses and diervillas ,—Prune 
pliiladelphuscs and diervillas as soon as they 
finish blooming. Cut out the flowered 
branches back to the point at which strong 
young shoots arise as these are the next 
season’s flowers. 

Hnydy annuals .—Sow quick growing hardy 
annuals such as candytuft, calendulas, nemo- 
philas, and saponarias for an autumn display. 
There arc plenty of vacant spots in. which 
these flowers will be welcome, Broadcast 
the seed thinly in well-worked soil, and just 
cover it by light raking. 

Gladioli .—If slugs are crawling up the 
flower stems, prevent their ascent by wrap¬ 
ping a strand of cotton wool around the 
base of each stem lin. above the soil level. 
Water gladioli copiously during dry weather. 
Lawns .—Give the lawn its summer di'c.ss- 
ing,—I oz, per sq, yd, dose of a mixture of 
3 parts sand and i part sulphate of ammonia. 
Water the dressing in. 

Boyder carnaiions.—Lnycv border carna¬ 
tions. Clioosc healthy young shoots, strip 
the leaves from the bottom inch of the 
stem, make a longitudinal slit in the stripped 
part and plant the layers, while still attached 
to the parent, in a 4 in. high mound of sanely 
soil, securing them firmly with hooked wood 
pegs. In eight weeks the layers will be 
rooted, and ready for transplanting, 

August.—Transplant wallflower seedlings 
into nursery beds at an all-roiincl distance 
of 6 in. apart. Make the soil moderately rich, 
and very linn, to encourage sturdy growth. 

Dwarf yose.s .—Wlien the first wave of 
dwarf roses is past, cut the flowered shoots 
half-way back, to induce the development 
of strong side shooLs which will bear a 
beatifiil late summer and autumn display. 
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Marlonm Pliiiit the Madonna lilies 

{JJlium candidmi) in a warm sunny border. 
Space the bulbs 6 in, apart and bury tire 
crowns or tops 4 in, deep. Colonics of three 
or four set at suitable intervals in the her¬ 
baceous border make a delightful picture. 

Gemiiitms .—Insert cuttings of bedding 
geraniums 2 in, apart in boxes of sandy 
soil, or in 3|in, pots (three cuttings round 
the side of each). Prepare each ciiltiiig for 
insertion by removing the two bottom 
leaves, and cutting across the stem immedi¬ 
ately beneath tlie bottom joint. Tire ideal 
length for the cuttings is 2^111, After water¬ 
ing, stand the vessels on a scnii-sltacly pith 
to root. 

Pink pipings .—Insert pink pipinp, which 
are 2 in. long shoot-ends pulled out, not cut 
off. Without any trimming, plant the pipings 
4 in. apart in a sandy border. 

Weeding -—Weed summer flower beds, 
remove faded blooms, and cut out exhausted 
shoots. If golden feather is flowering, cut 
off the flower stems. If phlox Dnimmondi 
is straggling, peg down t]ie .shoots. 

Jasmine .—Prime summer flowering jas¬ 
mine (Jasmine officinale). Cut out the weak 
branches, and shorten the remainder liaJf- 
way back. 

Sweet peas .—Spray sweet peas vigorously 
with nicotine insecticide if thrips, small 
yellow or black torpedo-shaped insects, are 
feeding on them. Loosen the soil around the 
roots, and mulch with short stable manure. 

Rambler roses .—Feed ramblei' roses with 
quarter strength liquid manure from the 
time the buds show colour until tire end of 
the flowering period. Then there will be no 
locked buds. Give each average sized, 
specimen 2 gall, at five clay intervals. 

Deulzias .—Prune deutzias, shortening the 
side shoots to within 2 in. from tire base. 
Cut out entirely weak shoots, wliicb often 
develop rather freely in the centres of these 
shrubs. Afterwards fork in a light dressing of 
stable manure as far as the branches stretch. 

September.—Insert viola, calceolaria, and 
pentstemon cuttings in a well-drained 4 in. 


deep bed of sandy .soil in a cold frame. In 
each case choose 2j^in. long, unflowered 
slioots. Prepare them for insertion by 
removing two or three bottom leaves, and 
shaving the .stem immediately beneath the 
bottom joint. Plant firmly at 2 in, apart. 
Keep the lights clo.scd until young growth 
indicates lUal roots have formed. Shade 
during bright sun.sbiiic, 

Earwigs .—Trap earwig.? amongst dahlias 
and border cliry.sanlhcmnms by folding 
corrugated paper loosely round the top of 
each slake. Examine the traps daily, destroy¬ 
ing the pests that arc found feediug thcvciu. 

Dahlias .—^Fced dahlias from early Septem¬ 
ber until the end of the flowering season, at 
weekly intcivals. Here is an excellent 
mixture:—.superphosphate of lime 6 parts, 
snlphcate of ammonia 2 parts, sulphate of 
lime and sulphate of potasli i part each. 
Give each jdant one tcaspoonful per dose, 
siDrinkling it evenly on the soil around the 
main stem, and watering it in. 

Lawns .—Sow lawns in w'ell-manured soil, 
and on a fine, firm, even surface. Use oz, 
of seed per sq. yd., and cover it with I in. of 
riddled soil. Weed established lawns, cutting 
out plantains, hawkweed and dandelions with 
an old table knife. Into the hole vacated by 
each dandelion drop a pinch of .sulphate of 
ammonia to kill the remaining portion of the 
tap root. Destroy daisies by dressing thickly 
with lawn sand, avoiding surrounding tmf. 
Choose dry weather, for in v/el weather the 
lawn sand has no killing effect. 

Rambler roses .—Prime rambler roses os 
soon as the flowers fade. Cut out the flowered 
branches at the ground level if no young 
slioots arise towards their base. Where 
young shoots do arise, malce the cut immedi¬ 
ately above their point of origin. 

Dwarf roses .—Spray dwarf roses with half 
strength Bordeaux Mixture a.s a safeguard 
against Black Spot Disease, which with the 
approach of Autumn may be very destruc¬ 
tive. Tile mixture is available in paste form 
at most garden sliops, only needing tlie 
addition of a prescribed volume of water. 

Hedges .—Clip privet, honeysuckle and yew 
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heclfjes, icnioviiig the young growlh, iiiul 
making a neat finisli, Use sixtU']) .slicurs, and 
do not rear a ladder or any heavy object 
agaiJist the edge, or lliis wijl sjioil tlie shape, 

Snoivihops .—Plant snowdrops in the lawn, 
in borders, amongst shrubs and around hce 
tiiiiiks. Set the l)uil)s 3111. deep and 2111. 
apart, Mix i>k*nly of leaf J7ionl{l willt llic 
soil, In addition to the common kind, the 
larger Byzantine snowdrop is well worth 
planting. 

October.—Pull sninmor ilowers such 

as snapdragons, iicmosias, stocks, etc., 
and fill Llio beds and borders with spring 
flowering subjects. Before doing so, dig ift. 
deep, and incorporate a moderate dre.ssing 
of stable iTuinurc and bone meal. The follow^ 
ing arc the distances at which the various 
spring Ilowers should be planted:—^wall¬ 
flowers, 12111,; polyanthuses, daffodils, Jiya- 
dntlis and Danvin tulips, pin.; early tulips, 
7 ill,: double daisies and forget-me-nots, 6 in. 

Planiinfi bulbs .—Use a trowel when plant¬ 
ing all spring Howcring sufijccts, and plant 
fizmly, to reduce llie risk of lifting by frost. 
Set bulbs double Lliciv own depths; that is 
to say, if a bulb measures i^in. from the 
crown to the root plate, the crown or top 
must he 3 in, liclow soil level. Beneath each 
bulb place J in. layer of sand, to encourage 
healthy rooting. 

Sweet Willuaiis and Canterbury hells .— 
Plant Sweet; Williams and Canterbury bells 
in their flowering quarters at an all-round 
distance of 10 in. apart. Choose a sunny 
situation, mix lime or lime rubble freely 
with the soil and lake care not to bury the 
deeply sunicen crown or growing point, 
othorwi,se llic plants will perish. 

Dahlias .—When dahlias are blackened by 
frost, cut down the stems to within 3in. of 
the ground level. Lift the roots, wash them 
under a running tap and after drying them, 
store in sand in a frost-proof place. 

Disposing of rubbish. —A.t this season a 
considerable quantity of rubbish accumu¬ 
lates. Burn anything which is unhealthy 
and store the ashes in a dry place for use 


later as a fertiliser. Chop up the remainder 
and mix it with stable manure, a 4 in, layer 
of each run alternately, and eventually the 
heap will pro^'ide a valuable compost for 
digging into the garden, 

Plant English, Spanish and Dutch 
irisc.s at an nll-round distance of bin apart. 
Mix well-rotted niaimrc and sulphate of 
potash freely witlr the soil. Set the bulbs 
sin, tlcep. 

Xnry/is.—Cease mowing the lawn after the 
first severe frosts. Oil the machine and store 
it in a diy place. If there are worm casts 
on the lawn surface, water with permangan¬ 
ate of potash, solution ij cz. in 2 gall, of 
water and i gall, per sq. ycl, Collect and 
destroy the worms at once as this treatment 
does not kill them all, 

November.—Cut down herbaceous border 
jdants to witliin 3 in. of the ground level. 
Tie the stakes into bundles of convenient 
size, and store them away for use another 
year. Fork 6in.-deep between the plants 
and mulch with a 310. layer of well-rotted 
stable manure. 

Border chryseiiiihcmimis ,—Cat down border 
clxrysanthcmums, lift a few' plants, set them 
in boxes, and winter them in a cold frame. 
Where such a structure is not available, bury 
the roots in a heap of small, weathered 
cinders, where they will be preserved from 
damping off and slug attack. 

MonlbretCas and gladioli .—Lift montbretias 
and gladioli and after cleansing the bulbs, 
store them in boxes in a dry, airy frost-proof 
shed. 

Lilies of the valley .—Stir into tire lily of 
the valley bed a 2 oz. per sq. yd, dressing of 
bone meal, and mulch with a 2 in. layer of 
equal parts well-rotted manure and leaf 
mould. 

Roses .—Plant roses in moderately manured 
soil. Space dwarf, large flowered varieties 
l8in, apart; dwarf polyantlias 15 in,; 
climbers and ramblers 6 ft. 

Hedges .—Privet is the most satisfactory 
hedge to plant in exposed situations and 
poor soil. Set the plants in a double row at 
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nil all-round tlisLancc of 9 in. apart. The 
evergreen houcysiicklc makes a beautifnl 
Jicclgc in a .sheltered situation. Plant in a 
.single row at i ft, apart, Lovely flowering 
hedges are made by Olearia Haaslii (while), 
I 3 crbcrj.s Darwinii (orange), and Jiscallonia 
Langleycn.sis (pink). Plant in a single row, 
with the leaves or branclic.s jnst lonching. 

Winter aconite .—Plant tlic beautiful yellow 
winter aconite {ErMliiis hyemalU) which 
l^looms in early January, Set the roots i in. 
deep and from 2 to 4 in. apart. Informal 
planting is the most attractive, and there is 
no position in which winter aconites look 
lovelier than beneath the branches of a tree 
or shrub, 

pyo^t .—Frosts are now becoming severe. 
If wallflowers, pol3'anthn.ses, foi‘gct-ine-nots 
and double daisies are lifted by thian, 
rerirni the root.s at once, otherwise they will 
perish through lade of .soil contact. 

December.—As soon as rose leaves fall, 
rake tlicm up and burn them, together with 
the faded blooms. Fork 6 in. deep between 
the bushes, taking care not to injure the roots. 
Work in a 3 oz. per sq. yd, dressing of basic 
.slag, the finest of all winter fertilisers for 
roses. 

Lawn.s may now be laid with 
turf, which is the quickest rncans of estab¬ 
lishing a lawn. Manure the soil liberally, 
and after making it fine, firm and even, 
spread i in, layer of sand or cinder.s on tlie 
surface, and lay the turf on tliat. Having 
done so, fill the cracks betu'ecn tl\c turves 
with fine soil. 

Glass frames ,—Wash the glass of frames 
in which bedding cuttings are planted. On 


frosty nights cover up calceolarias and pent- 
stemons, or they will be seriously injured. 
When ventilating these frames, alumys lilt 
the lights on tlie leeward side, to exclude 

draughts. 

Ivy .—aidant golden and silver ivy alongside 
shady walls and fences. Set the jflants 6 ft. 
apart, and mix plenty of lime rubble with 
the soil. Insert (3 in, long ivy cuttings 3 in, 
deep and 6 in, apart in a shady border, 
Mterations and improveinoits.-^Mtikc essen¬ 
tial alterations and improvements, such as 
thinning shrubs, erecting rustic arches and 
fences, giving curves to straight borders, 
making an arbour and so on. Gardens that 
arc quite plain can be made beautiful by 
•artistic touches such as these. 

Stored dahlias .—Examine stored dahlias, 
cutting off decayed tubers, and cutting out 
partially d<x:aycd pieces. If tlie tubers are 
shrivelling, sprinkle them witli water, and 
they will soon plump up. 

Christmas roses ,—Stir into the soil around 
ClxrisLmas roses a (h'c.sbing of superphosphate 
of lime to invigorate rooting and help the 
development of perfect flowers. After buds 
show, in’otect the plants with a glass-covered 
box to preserve unsullied the snowy whiteness, 
JLvergfeens .—When cutting evergreens for 
Christmas, consider the slirubs first, Kemove 
only straggling and badly placed shoots, 
Cut them off cleanly, or the process will be 
followed by serious dic-baclc. 

Rockeries .—Clean up the rockery and 
replace displaced stones. If there is to be 
stability, each stone must be buried at least 
IraJf its depth, and must tilt .slightly l^ack- 
wards, to conduct water to the plants and 
not away from them. 
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GENERAL INTRODUCTION TO THE 
THREE YEARS’ COURSE 


I T is taken for granted that pupils entering 
the senior school possess a reasonable 
knowledge of the use of the common tools 
necessary to a needlewoman; viz,, scissors, 
tape measure, thimble. Everything attempted 
in the junior scliool should have had a direct 
bearing on, and given practice in, all the 
operations necessary for a pupil to cat out 
and make up her own garments, so tliat the 
teacher m the senior school justifiably looks 
for a certain standard of attainment in her 
pupils, 

the instinct of necdlecraft is a natural 
lieritage of tlic female sex, and though 
there will be many cases where a girl is not 
gifted to specialise in needlework, a certain 
minimum is required by all, and knowledge 
of the subject is essential. What girl can 
foresee, when she fulfils her ultimate vocation 
in life of a "home-maker," whether her 
means will be limited or not? Every girl, 
on attaining school-leaving age, ou^t to 
he able to make a complete set of indoor 
clothes for herself and possess such a 
knowledge of needlework as will enable her 
to secure those additions to the home that 
will add to its beauty and comfort, which 
would otheiwise be denied her. 

Patterns.—^'fhe importance of a pattern 
is not so mucli in its actual production— 
patterns can be very easily obtained nowa¬ 
days—but in the building up of the pattern 
which is the means by which pupils acquire 
knowledge of "proportion and line," witliout 
which the " cut” in a garment is non-existent, 
and the appreciation of the principle on 
which the pattern has been constructed is 
the salient point. The teaching of pattern 
making in senior schools should be based 
on the drafting of patterns and the use 
and adaption of bought or existing patterns. 


The use of ready-made paper patterns is 
essential, as these patterns, being well cut 
and up-to-date in style, have become very 
popular. They are extremely valuable as 
regards the fashions of the moment, and if 
tlie principles of pattern making, with wliicli 
the pupil has become so familiar with con¬ 
stant use, are brought to bear on these 
patterns, there will be no difficulty in 
altering one's own "block" pattern to suit 
the details of fashion. However good a 
bought pattern may be, it may require 
adjustment, Existing patterns are cut 
accordmg to the bust and hip measurements 
for normal figures, but this does not necess¬ 
arily mean that the pattern will fit perfectly 
if the bust or hip measurement is correct, as 
all figures are not proportionate. The 
pattern should he tested with the wearer's 
own measurements, and the necessary adjust¬ 
ments made. The teacher must take 
particular care to notice that all alterations, 
which must be carried out by the pupils 
themselves, preserve the lines of the pattern 
to prevent the garment from being robbed 
of its smartness. 

Computation of coat.—During the dis¬ 
cussion on the garment to he made, the 
probable cost should also be discussed by 
the teacher. Patterns of the various kinds 
of materials suitable for the garment should 
be exhibited, the different widths with their 
accompanying prices per yard, and their 
suitability for the pattern should be explained, 
Reference must be made to the folding of 
the material to avoid waste and the best 
way of placing the pattern on it, The 
quantity of material required can then 
be calculated. Each pupil may tlien malce 
her own choice according to the means at 
her disposal, 

185 
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Mttteciala.—The adolescent girl has a 
natural longing for fashionable clothes to 
wear, and this finds expression to a certain 
extent in the choice of material when a new 
garment is under discussion. As the present 
day offers such a wide variety of materials 
in texture, design and colour, and the 
needlework stock cupboard is of necessity 


limited in its range of materials, girls should 
be encouraged to bring their own materials, 
This enables them to satisfy their desire in 
every way, and relieves the teacher of much 
anxiety as regards the sale of the garment. 

Cuttii^ out.—The difficulty of the cutting- 
out process varies in a lesser or greater 
degree according to the c(iiiipment of the 
classroom. Every available space providing a 
flat surface must be utilised in order to allow 
as many girls as possible to cut out at the 
same lime, thus preventing the spending of 
loo much time on one pi'ocess, The pinning 
of the pattern on the material, the position 
of the worker, and the method of using 
tlic scissors must be demonstrated. The 
cutting out of the garment is best explained 
by means of a chart made by the teacher 
allowing the “lay of the pattern on tlie 
material/’ the “material'' in question being 
brown paper cut to represent material of 
various widths, and the pattern being cut 
out from drafting paper or brightly coloured 
paper. Much practice is needed in cutting 
out for the girls to gain confidence. News¬ 
papers pasted together provide suitable 
‘'material" for practice in laying on the 
pattern and cutting out, whenever individual 
work is temporarily at a standstill, Following 
the instructions on the chart, the pupils will 
make similar “lays" ready for the teacher's 
supervision before cutting out. 

Notebook.—It is advantageous to the 
pupils if they are provided with a notebook 
in which to make notes on the work done. 
This need not be an elaborate piece of work, 
but must be neat and tidy to serve as a 
reference for the pupil in future years, 
The notes could be made by one section of 
the class while the teacher is supervising 
the work of the remainder. 

Output.—^Wasle of time is often the 
reason for a small output. To minimise this 
as much as possible, all materials should be 
given out before the lesson begins, so that 
work may begin at once. The garment 
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should be started as soon as possible in the 
term. The teacher should aim at the pro¬ 
duction of three garments and a piece of 
knitting during the year. Girls lose interest 
in their work if the making of one garment 
is allowed to drag over the whole of tlie 
year. Waiting between garments should 
never be allowed. When three or four girls 
are ready, a new pattern should be taught. 
This gives recognition to quick workers and 
encourages the slower ones to speed up with 
their work. Much delay is caused by 
"unpicking" which spoils the work and 
discourages the worker. The teacher may 
avoid this by careful supervision of all 
fixing before the permanent sewing Is done. 
Keeping all the girls fully occupied is essential 
if an increased output is to be obtained and 
interest maintained, 

Methods of working.—Class teaching is of 
first importance in the teaching of needlework. 
Hitherto, this has been much neglected, 
most teachers being content to attend to 
tlie pupils individually, telling them what 
to do as each step arises. As a result the 
girls do not become self-reliant, and, although 
garments are produced, no training in 
garment construction is given. Some indivi¬ 
dual help will of course be necessary, but 
not until the principles of a process and the 
actual method of procedure have been taught 
the class as a whole. Group teaching follows 
in due course, short demonstrations being 
given to a group of girls as the need arises. 

Teaching apparatus,—For class teaching to 
be ■ efficient, good teaching apparatus is 
necessary. The teacher should provide herself 
with full-size drafts of patterns; bought 
patterns for comparison; full-size patterns 
for adaptations; mounted "lays" showing 
how to place patterns on material to the 


best advantage (dark paper should be used 
for the mounts and brightly coloured paper 
for the patterns); a completed garment 
attractively made up ^Yhicll has been made 
from the drafted pattern; giant apparatus 
for teaching stitches and processes (this 
consists of hessian or crash, coarse wools in 
vivid colours which can be seen by all the 
class, and a large upholstery needle); black¬ 
board and coloured chalks to illustrate 
diagrams, and for making notes suitable for 
copying in notebooks; glass-headed pins 
which ate more suitable for pinning apparatus 
to the board than the ordinary drawing 
pins. 

The lessons given in detail in tliis volume 
arc for class lessons dealing with the technical 
points of the work for each term, It is 
unnecessary to state how the teacher must 
apportion the work for the remainder of the 
time devoted to needlework lessons, as that 
depends on the proficiency of the class and 
the amount of work done in each lesson. 
It is expected tliat she will keep her pupils 
fully occupied with the woih suggested in 
the scheme so that the scheme will be 
completed by the end of the term. In this 
course all the new processes involved in the 
making up of the garment are dealt with 
first, but ill actual practice theso lessons 
must be given as the need for each process 
arises. 

Pressing.—The teacher must emphasise the 
necessity of pressing a piece of work when 
it is completed. After pressing, the finished 
appearance of the garment becomes much 
more pleasing to the eye, and the article 
loolcs a more perfect piece of needlework. 
Where a teacher has the necessary facilities 
and equipment she must teach the children 
by actual demonstrations how to press the 
work. 
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SCHEME OF WORK FOR A THREE YEARS’ 

COURSE 


FIRST TEAR 

Pattern making.—Knickers^ bodice; yokes. 

Garment or article to be made.—Knickers; 
petticoat; drill tunic; needlework bag or 
linen bag; guest towels. 

Knitting.—Caps; scarves; and gauntlet 
gloves. 

pCQcessea.—Eyelet holes; buttonholes; 
strengthening tapes; plackets or openings; 
gathers—setting in a band; machining; 
scalloping; pleating; neatening of seams. 

Decorative stitches. — Herring-boning; 
feather stitching; simple embroidery stitclics 
applied to household articles. 

Repair work.—Simple patching for woollen 
and cotton underclothing and for dresses; 
darning; more difficult forms of patching. 

SECOND YEAR 

Pattern making.—The sleeve; cuff; collars. 

Garment or article to be made.—Pyjama 
suit; gym blouse; nightdress with inset 
sleeves; duchesse set or luncheon set. 

Knitting.—Jumpers, 

Proceagos.—Setting in a sleeve; setting on 
a collar; setting on a cuff; machining; lucking; 


smocking and honcycoinbiug; wrist openings; 
fastenings. 

Decorative stltclies.—Faggoting; stitches 
for application to household articles. 

Repair work.—Darning for various kinds 
of household articles, 


THIRD YEAR 

Pattern making.—Block pattern of skirt 
and its adaptations. 

Garment or article to be made,—Skirt; 
blouse or jumper; frock; chair-back covers; 
cushion covers. 

Knitting.—Bathing suit.';. 

Processes.—General revision of stitches 
required in dressmaking; machining; re¬ 
ducing fullness by means of darts; setting 
the skirt on a petersham band; turning the 
hem of a skirt; bound buttonholes; adapta¬ 
tion of bought patterns; neatening a neck 
line. 

Decorative stitches.—Hem-sLitching; rou¬ 
leau work; stitches for application to house¬ 
hold articles. 

Repaii work.—Care and use of hoaRclvold 
linen; adaptation and renovation of worn 
garments; repairing gloves. 


m 

m 
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FIRST YEAR COURSE-FIRST TERM 


Pattern making.—Knickers. 

Garment or article to lie mafle.—Knicker 
garment completed; needlework bag or linen 
bag begun. 

Knitting.—Cap, 

Processes.—Plciclcets or openings; strength¬ 
ening tapes; gathers—setting in a band; 
buttonholes; eyelet holes. 

Decorative stitchery. — Herring - boning; 
feather stitching; daisy stitch; stem slitcli 
and satin stitch. 

Repair work.—Simple patching for woollen 
and cotton underclothing and for dresses; 
darning. 

Discussion oE work.—The first lesson in 
each term may well be spent in discussing 
the work for the term. During this discussion 
two completed pairs of knickers should be 
shown, one having the waist and legs 
gathered on elastic, and the other having 
side openings and the material gathered 
into bands at the waist and legs. (Altliough 
the latter style is rather old-fashioned, there 
arc still many people who prefer tlie kniclccrs 
to fasten on to liberty bodices instead of 
having elastic at the w^aist.) Attention must 
be drawn to the various stitches and the 
processes involved in the making up of these 
garments. 

A needlework bag and linen bag offer 
suitable scope for the use of decorative 
stitches such as those included in the scheme, 
but these are merely suggestions and the 
teacher is not restricted in the choice of 
article so long as the stitches are carried out 
on the article or articles chosen, A completed 
decorative article must he exhibited. 

It is essential that girls should have some 
knowledge of repair work. For garments 


to be cast aside because they are worn in 
one particular spot is wasteful. Many areas 
arc feeling the effects of the industrial 
depression, and in these areas especially the 
need, for prolonging the lives of garments 
is often imperative. This can be done if 
the worn parts are neatly repaired. As 
mucli care must be taken in the mending of 
garments as in the making of new ones. 

A set comprising a cap, scarf and gloves 
will appeal to girls of this age as the knitted 
article to be chosen for the first year course. 
(Excellent instructions for the knitting of 
these articles are to be found in 2d. leaflets 
which can be bought in any wool stores. 
These are quite easy for girls to follow who 
have had any experience at all in knitting,) 
The knitting must be started during 
the first terra and continued throughout the 
year whenever a girl is waiting for the 
teacher's attention. 

Time will probably allow after the dis¬ 
cussion of the work for the garment itself to 
be considered, attention being drawn to its 
outstanding requirement; viz,, that as it 
covers part of the trunk as well as the limbs, 
sufficient allowance must be made for freedom 
of movement of the joints. As the knicker 
garment consists of two parts, the body and 
the leg, some Icnowleclge of the proportion 
of these parts is necessary in order to draft 
the pattern. For children's knickers the leg 
is equal to a quarter of the length; for girls' 
knickers a third of the length; and for 
women's knickers rather more than a third, 
but not half, of the length. Tlic width of 
the leg depends on the style of the garment; 
e.g., if tlie leg is short it must be wide, or 
if the leg has to be gathered in a band or 
on elastic, sufficient allowance must be 
made in width for the gathers. The difference 
in the length of the front and back lines is 
due to an allowance being made for freedom 
of movement. 
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I. DRAITIN& THE KNICKER PATTERN 

ArrMigement oE lesson.—The teacher will 
dcinonstratc the drafting of tlie pattern on a 
large piece of paper pinned to the blackboard, 
the pupils working with her step by step. 

Teacher^s lequirements.—A large sheet of 
plain white drafting paper cut to times 
the required measurements; coloured pencils; 
two blackboards, on one tlic draft of the 
pattern is illustrated, different coloured 
chalk lines denoting the folds of the paper 
and the pattern itself; on the other, the 
sheet of drafting paper must be pinned; 
glass-headed pins; a 3 ft. ruler; a biiishcd 
garment; a drafted pattern; scissors. 

Children’s reiuirements.—A sheet of draft¬ 
ing paper; pencil; ruler; tape measure; 
notebook; scissors. 

DEMONSTRATION 

Measurements required.—Two measure¬ 
ments are necessary, the greatest length and 
the greatest width. The IcugUi may be 
measured from the side waist to the knee 
and one-fiftli of this added to allow for 
freedom of movement, or an alternative 
method is to measure from the back waist 
to the knee with the leg bent at the hip 
point. One method may be used to check 
the other. The width of the kniclcers 
depends on the size of the wearer; e.g., for 
a child the width should he one-and-a-lialf 
times the length; for a girl it should be 
one-and-a-third times the length, and for a 
woman one-and-a-sixth limes the length. 
The width may also be checked by measuring 
one-and-a-lialf times the hips and dividing 
by two. (This method should be adopted 
for children who are not of average size.) 

Wai^t measuyement for hands .—^Tlie average 
for a girl of eleven years is about 26 in. 

Leg measurement for knee hanis ,—^This is 
taken round the leg above the knee; the 
average for a girl of eleven years is about 
14 in. 


The girls must measure each other, the 
teacher afterwards confirming the measure¬ 
ments. 

Drafting tliQ pattern.— 

1. Cut out an oblong in paper equal to 
the length and width mcasnrcment,s, 

2. Fold widLliways in two equal part,s, 
Pin it upon a board keeping the fold to the 
left-hand side. Letter the corners ABCD, 
Fig. I. 

3. Fold the doubled paper in three equal 
parts lengthways and widthways and crease 
well. (Mark the creases with coloured pencil 
so that all the class can see them,) 

4. Mark the position of the following 
letters:— 

E = one division up from C for tlic length 
of the leg. 

F = one division out from C for the 
width of tlic leg. 



FIG. I 
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G = half division from A. 

li = ^in, below G on the first division 
out from B. 

K = half of one division out from B. 

DL = I in, (to prevent the leg seam pulling 
up liiglier than the side of the 
knickers). 

j\t = half of the second division down from 
A for the side opening. 

5. Join GK and GH with straight dotted 
lines as guiding lines for joining the points 
with curved lines, Fig, i. These form the 
waist lines of the knickers. 

Q, Join EH and EK with straight dotted 
lines, afterwards joining them with curved 
lines, 

7. Join FE and FI- in a similar manner. 

8. V F" denotes the shortened leg line 
for modern wear, which is also widened 
accordingly, D' and F' being half way in 
the divisions, 

9. Cut out the pattern through the folded 
paper, passing through the points EFLGKE. 

10. Cut through the points EHG on the 
upper layer of the paper only. 

11. Draw an obiong for the front waist 
band equal to half the waist measurement 
plus I in, by 3 in., and another oblong for 
the back waist band equal to the front band 
plus 1 in, by 3 in, Cut out both oblongs. 

12. Draw an oblong for the leg band equal 
to the leg measurement by 2 in. Cut out. 

II. THE NEATENING OP OPENINGS 

Although one or two girls only may require 
the teaching of this process in the con¬ 
struction of their knickers, it is as well to 
treat it as a class lesson, as openings occur 
in so many garments, 

Aim oi lesson.—To teach the pupils how 
to neaten openings, and the use and necessity 
of strengthening tapes. 

Arrangement of lesson.—As the teacher 
demonstrates, the pupils will work with her 
on small pieces of material, making a 


sample of the processes taught. These 
.samples serve two purposes: (i) they pro¬ 
vide the pupils with an opportunity for 
practising a new process before carrying it 
out on their gai’incnts, thus helping to 
produce a higher standard of work than 
would otherwise be possible; and (2) they 
may be mounted in the notebook for any 
future reference. 

Teacher’s requirements.—A pair of Icnickers 
showing the first two methods of iieatening 
openings; a sample of the third method; 
three large pieces of material for demonstra¬ 
tion; different coloured pieces of material 
for the false pieces; coloured wools; needle; 
a chart illustrating the various stages in 
tlie neatening of the openings; pieces of 
coloured braid i m, wide to represent tape; 
pins: glass-headed pins; easel; blackboard; 
scissors; thimble. 

Children’s requirements.—Three pieces of 
material about 4in. by 5 in,; strips of 
material, two 4 in, by Jin,, one 4 in. by 
ijin., one 4in. by needle; cotton; 

pencil; ruler; scissors; thimble; two pieces 
of narrow tape, one 4 in, long and the other 
2 in. long; pins. 

DEMONSTRATION 

1. Pin the chart on to the blackboard; pin 
one large piece of material across the easel. 

2. Pass round the class the knickers and 
sample for the girls to examine the various 
methods of neatening the openings, drawing 
attention to the use of the strengthening 
tape—to prevent a tear at the base of the 
opening, 

3. The coloured strips of material for false 
pieces must be cut proportionately larger 
than the correct sizes. 


Method I 

1. Begin the first method by drawing a 
line down the centre of the material to 
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I'epi'escnt the opening. The girls must make 
their Jinc 3 in. long. Cut clown. 

2. On the wrong side of the material on 
each side of the opening turn a narrow 
hem which tapers to a point at ilie base of 
the opening, Hold the hems in position 
with small hemming sLitclics (Fig. i). 

3, Fold a narrow turning on one end of 
the tape which is 4 in. long, and a similar 
turning on the other side of the tape at the 
other end, 

4, Fold the tape in half, V-shaped as in 
Fig. 2, and lay it on the wrong side of the 
opening so that the inside edges lie to the 
folded edges of the opening, and the crossed 
portion of the tape falls to the base c)f the 
opening. Pin and tack in position. 

5. Holding the riglit side of the gai'incnt 
towards you, sew from one end of the tape 
to the other, putting in several strengthening 
stitches at the weak corner. Slip the needle 
through to the wrong side and hem the tape 
down a.s far as the crossed tape. Whore the 




FIG. 2 


tape overlaps, slip the needle along between 
the tape and the garment to the base of 
the opening, and hem tire tape to the tape 
only, Fig. 2. 

6. Continue hemming round the remainder 
of the tape and end off securely where the 
sewing began, Fig. 3. 


MI'TIIOD 2 

1. Cut down 3 in, in the second piece of 
material, and snip across tlic base at eacli 
side I in. 

2. Place the ;Jin, coloured strip to the 
.side of the opening which will form the back 
portion of the knickers, having the right 
side of tlic material to the right side, and 
join the two together with very small running 
stitches to the end of the opening, Fig. 4. 

3. Turn over the false piece to form a 
narrow hem on the wrong side of the garment, 
and secure it with hemming stitches as far 


FIG. I 
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FIG. 2 




as the opening Neaten the edges of the 
remaining portion of the false piece by 
turning a narrow lay inside, which is 
held in position with a running stitch 
(this is not caught down to the garment), 
Hg. 5 - 

4. Taking the in. wide strip of a different 
colour, join it in the same way as the first 
strip to the opposite side of the opening with 
small running stitches. 

5. Turn over the strip and double it back 
on itself to form a double fold which extends 
under the false hem on the opposite side of 
the opening. Turn in the edge, and hem 
down on the turnings of the previous join, 
having the turnings lying inside the folded 
portion. Fig. 5. 

6. Neaten the edges of the surplus material 
lying beyond the base of the opening by 
turning in the raw edges to face each other 
and sewing them together, Fig, 5. 

7. Fold over tlic hem on to the wrap so 
that the join of the false piece lies exactly 
over tlie join of the tioiibie fold, and hold 


riG, 5 
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FIG. 6 

the two togcthci' with two rows of stitching 
placed one above and one below the base 
of the opening; Fig, 6, 

S. Cut a piece of tape long enough to 
cover the width of the false piece after a 
narrow fold has been turned at each cud. 
Place this over the rows of stitching and 
licm it neatly down to the false pieces, 
taking care that the stitches do not show on 
the riglit side of the garment, Fig. 7. 


Miniiou 3 

This method is the most difficult to carry 
out successfully, hut it ha,s a very neat 
appearance when finished, and, unlike 
Method 2, does away with the necessity for 
a fold at the base of the opening when 
completed. 

I. Place the narrow coloured piece on 
the side of the opening which forms the 
front of the knickers, right side to right side, 
and join the two with a small running stitch. 


the turnings decreasing to a minimum at the 
base of the opening, Fig, 8, 

2. Turn over the false piece on the wrong 
side of the garment, and form a hem § in. 
deep beginning at the base of tlic opening 
with the hemming stitches, Fig. 9. 

3. Place the remaining strip to the 
remaining side of the opening, having the 
right side of the strip to the wrong .side of 
the garment. Join the two edges as for the 
narrow piece, Fig. 9, 

4. Raise the false piece and lack the 
turnings of the join flat so that they lie 
to the inside of the false piece, Fig, 10. 

5. From the join measure f in. across the 
false piece, folcl over and tack the fold in 
position. Across the false piece, from this 
fold, measure § in., fold the remainder of 
the false piece under as turnings, and tack 
tlie fold in position. Turn under a ^in, 
turning at the base of the false piece, mitre 
the end by liirniiig under the corners, and 
hold them in position with tacking threads, 
Fig. II. 



FIG, 7 
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FIG, 11 



196 TEACHING IN PRACTICE FOR SENIORS 


6. Place the false piece in position over 
the false hem so that the two joins lie on the 
top of each other. 

7, Stitch along the outer edge of the false 
piece only to within Jin. of the base of 
the opening, keeping the stitches close to the 
edge. Continue stitching the false piece 
through the garment along the mitred 
corner, and the remaining edge of the false 
2oiecc, Place a row of stitching through 
both false pieces, J in. above the base of the 
opening, Fig. 12, 



FIG. 12 


8. Strengthen the base of the opening 
with a straight piece of tape on tlie wrong 
side as in Method 2, Remove tlie tacking 
threads. 

III. GATHERING AND SETTING IN A 
CIRCULAR BAND 

Reducing fullness in garments may serve 
two purposes; viz., to decorate a garment, 
and to allow freedom of movement. The 
methods of taking in fullness which wDl be 


dealt with in this course are (i) gathers; 
(2) pleats; (3) tuck-s; (4) smocking, and 
(5) darts. 

Setting gathers in a band is one of the 
most difficult processes in garment making, 
Setting in a circular band has been chosen 
for the lesson as it is a more difficult operation 
than setting in a straight band, and will be 
needed if the leg.? of the knickers have to be 
gathered into bands, In a straight baud the 
same nilcs arc observed, but the work is 
easier to handle as the band is not joined. 

Aim of lesson.—To teach the correct 
method of setting gathers evenly into a 

band. 

Arrangement o£ lesson.—As in previous 
lessons, the pupils will work along with the 
teacher step by step. When tlie sample 
is completed it must be mounted in the 
notebook opposite the corresponding notes. 

Teacher’s reciuii’emeiits.—A pair of knickers 
having the legs set into bands; a large piece 
of material lor gathering; a piece of coloured 
material to represent the band; coloured 
wools; scissors; thimble; needle; pins; 
sketches illiisLrfiting the various stages of 
the lesson drawn on the blackboard or on 
a chart. 

Children’s requirements.—Pieces of material 
13 in. by 5 in.; j^iece of material for a band 
loin. by ijiii,; needle; cotton; pins; 
scissors; thimble; darning needle, 

Introduction.—Reducing fullness by means 
of gathers is the method generally used 
when dealing with very .soft, fine fabrics 
which arc suitable for washing, as the point 
of the iron will easily reach the ends of the 
gatlrcrs, and these inaLerials when reduced 
do not appear bulky, The gathers are 
usually stroked, but if the material is such 
that it is unsuitable for stroking; e,g,, 
crepe-de-chinc, then a double line of gathering 
tlweads will regulate the fullness better 
tlian one line, the stitches of both lines 
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falling exactly binder each other. In this 


case, the gathers arc set in between the two 
gathering threads, the lower one being 
removed afterwards. 


DEMONSTRATION 

1, Prepare the band by tuiTiing down the 
short sides ^in. on the wrong side of the 
material, placing the two short sides together, 
right side to right side, and joining them with 
sewing stitches. 

2, Along each selvedge turn J in. turnings 
on the wrong side and tack. 

3, Divide one edge of the circular band 
into four equal portions and mark with tack 
stitches. 

4, Join the large piece of material to 
represent the garraentj and divide the edge 
to be gathered into four equal parts, the 
seam forming one of the divisions. Mark 
with tack stitches, 

5, Turn down i in. turnings at the edge 
o£ tlie "garment" and crease well, the 
crease serving as a guide to a straight 
gathering thread, 

G, Along this crease work a gathering 
stitch on the right side of the material 
using a coarser cotton than the one used 
for sewing, and leaving twice as much 
material between each stitch as is taken up 
on the needle. Leave a small portion plain 
on each side of the seam to avoid bulkiness. 
The thread must be long enough to work 
all round the leg without a join. 

7, Draw up the cotton with the left hand, 
gathering the material between the fore¬ 
finger and thumb on the right hand. 
This cotton must not be drawn up too 
tightly. 

8, Place a pin upwards where the loose 
cotton passes out at the end of the gathering, 
and twist the cotton round the point and 
head of the pin, Fig. i. 

9, Hold the end of the "garment" with 
the left hand and pull down the "gaimcnl" 
v^'ilh the right liand to make the gathers 
straight and even. 



FIG. I 


10. Stroke the gathers, beginning at the 
pin with the material held between the left 
thumb and forefinger, and using the eye of 
the darning needle held in the right hand, 
The point of the needle must never be used 
or the material will bo scratched instead of 
stroked, and the threads of the material 
will be weakened. Lay the needle flat in 
the groove between the first and second 
gathers, lift the first gather carefully with 
the whole length of the needle, place it under 
the left thumb and press it down firmly, 
at the same time stroking the eye of the 
needle down the groove for about iin., Fig. 
2, p. 198. When there is no sound caused 
by the stroking, this process has been taught 
successfully. 

11. Turn the "garment" round and stroke 
the gathers above the thread to make the 
setting in easier, 

12. Draw out the pin and loosen the 
gathers until they lit the band, End off 
the cotton firmly, 

13. Place the marked edge of the band 
just over the gathering thread of the 
"garment” on the right side of the material, 
laying the scam of the band to the seam 
of the "gai-ment" and regulating tlie 
gathers so that the divisions of the garment 
meet tlie divisions of the band, Fix the 
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band Lo the "('fiunciil;'' by means o( upright 
lacking stitches on ,thc right side and 
slanting sLitches on the wrong side. This 
kind of tacking stitch liolds the gathers in 
position more lirraly than the ordinary 
tacking stitch, Fig.' 3. 



14. To set in the gathers, begin as for 
licmniiiig and hem the plain part near the 
scam; llicii turn tlic work so that the left 
foi'cfingcr lies along the gathers. Place the 
needle liorizontally through Ure first gather, 
just below the edge of the band, then turn 
the needle round and pass it through the 
edge of the band as for hemming, Fig. 4. 



15. Place the needle through the next 
gather as before, and continue along the 
band, lilting each gather and setting it in 
separately. 

16. Turn the garment inside out, fold over 
the band to the wrong side and lay the 
edge just above the stitches showing through 
from the right side. Fix this in position 
with tacking stitclies, taking care not to 
pucker the band. Set in the gathers in tlic 
same way as before, but do not allow the 
.stitches lo show tlirough on the right side 
of the garment. 

IV. BUTTONHOLES AND EYELET HOLES 

Buttonholes present a rather difficult 
process and much practice is needed to 
achieve good results, 
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Aim of lesson.—To teach the pupils the 
use of buttonholes and eyelet holes; their 
position in a garment; and the correct method 
of working tirem, 

Arrangement of lesson.—Tlie pupils work 
samples while the teacher demonstrates, 
using pieces of material to represent a band. 

Teacher’s re(iuu!ements.—Two pairs of 
knickers, one with the waist set into bands 
showing buttonholes, the other with the 
waist gathered on elastic showing eyelet 
holes; a large piece of hessian; coloured 
wools; needle; scissors; thimble; easel; 
drawing pins; pins; large button; chart 
illustrating the stages in the making and 
working of a buttonhole, and the different 
kinds of buttonhole; stiletto; chart showing 
the stages in the making of eyelet holes. 

Children’s requirements.—Pieces of 
material doubled and sewn at the sides to 
represent a band; cotton; needle; scissors; 
thimble; pins; button; notebook, 

Introduction.—A buttonhole is always 
worked on double material, If it is necessary 
to work one where there is only single 
material, then a piece of tape must be 
placed at the back to strengthen it. Fig. i. 

Buttonholes are cut in the direction of the 
"strain" or "pull" on a garment, so that 
they usually lie in a horizontal direction 
at the ends of bands or on close-litting 
garments, but in garments such as shirts, 
blouses and nightgowns, which are generally 
wide enough to cau.se no strain, they are 
placed in a vertical position. Fig, 2. 

The method of working the ends of a 
buttonhole depends upon its position. When 
cut with the strain they have one rounded 
end and one square end. The round end 
is placed at the end of the buttonhole 
nearest the button, and allows the button¬ 
hole to pass easily over the button, while 
the square end keeps the hole closed. Two 
similar ends are worked on vertical button¬ 
holes, cither round or square, preferably 




FIG. 2 
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square, as these give a better appcai-ance 
to the garment- 

The thread used should be about the 
thickness of the threads of the material, and 
slightly coarser than the cotton used for 
sewing. 

demonstration 

Cutting a buttonhole,— 

1, The position of a buttonhole must first 
be determined; i.e., far enough away from 
tlie edge to keep clear of the turnings. 

2, The length of the buttonhole is deter- 
mined by the size of the button. Pin the 
hessian on to the easel, Place a pin ftt each 
side of the button to mark the diameter and 
allow to ^in. move so that the button 
will slip in easily, Draw a f<aint pencil line 
from pin to pin to indicate the position of 
the hole, Fig, 3, 

3, Fold the material in the centre of the 
line and at rlglvt angles to it. Snip tlic fold 
with a sharp pair of scissors, open llic 
material aucl cut along the pencil line 


through the double material as far as the 
pins at each side, Figs. 4 and 5. 

On no account mnsL a buttonhole be cut 
until it is reaxly for being worked, as the 
longer the hole is left tlie more frayed do 
the edges become, thus increasing the 
difficulty of working it. 

Working the buttonhole—One round and 
one square end,—The buttonhole stitch 
differs from blanket stitch in having a 
firmer knot, and it is worked from the raw 
edge instead of towards it as in blanket 
stitching. The Iciiots should lie flat along 
the raw edges. 

I. Begin by slipping the needle between 
the folds of the material about ^in. away 
from the end of the buttonhole farthest 
away from the edge of the garment, on the 
left side of the slot, and bringing it out on 
the wrong side clo.se to this end of llie 
buttonhole. Make two small back stitches 
through one thickness of material only, and 
bring the needle out to tlie right side ns 
close to the raw edges as possible. 



FIG. 3 
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2, Slip the ncccllc under the raw edges, 
bringing out the point about I in, away 
(the depth of the stitch should be about four 
threads). Place the double cotton from the 
eye of the needle round the needle point 
from right to left, Fig. 6, p. 202. 

3, Draw the needle out towards the 
right, pulling the cotton so that the knot 
lies on the raw edge, Fig. 7. 

4, Holding the material tightly between 
the left thumb and forefinger, so that the 
two edges of the buttonhole cannot stretch 
apart, work the buttonhole stitches along 
the left side of the hole, taking care that the 
stitches are of uniform length and are 
worked closely together. The cotton must 
be drawn up firmly and quickly so that the 
edge is knotted securely. Fig. 8, 

5, Overcast the end of the buttonhole, 
making a semicircle of stitches, putting in 
nine stitches so that the middle stitch will 
lie in a line with the slit, Fig. 9. - A good 
guide for keeping the stitches evenly spaced 


round the end is to trace the semicircle 
with the point of the needle, pricking the 
positions of the stitches through, half the 
semicircle being taken at a time, 

G, Proceed with the buttonhole stitches 
along the second side, then insert the needle 
through the knot of the first stitch on the 
first side worked, and bring it out at the 
foot of the last stitch made on the second 
side. Fig. 10, 

7, Make a strand across the length of the 
stitches oil both sides by inserting the needle 
at the foot of the first stitch on the first 
side and bringing it out at the foot of the 
last stitch on the second side, Fig. ii. 

8, Work buttonhole stitches over the 
strands, inserting the same number ol 
stitches as in the round end, the knots 
falling towards the buttonhole, Fig. 12. 

g. Pass the needle tlirough to the wrong 
side close to the last stitch made, mal^c two 
small back stitches through one thickness of 
material only, slip the needle through the 
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folds of the material for about ^ in. and cut 
off the cotton, Fig. 13, 

Fig. 14 shows a buttonhole with two round 
ends, and Fig. 15 shows a buttonhole with 
two square ends. When working the latter 
both sides must be worked before the ends 
ai'e begun, 


When workmg the centre buttonhole in 
the waist band of the knickers a vertical 
buttonhole must be made with a round end 
towards the edge of the band where the 
strain of tlic fastening falls. 

If possible, avoid making a join when 
working a bnltoiiholc. If, however, a break 



FIG. 12 


FIG, 13 


FIG. u 


FIG 15 






A THREE YEARS’ COURSE 


should occur, proceed with the join as 
follows:— 

Cut the old cotton off to within |in. and 
ease the last knot. Insert the needle so that 
the new cotton comes out of the centre 
of the last knot, tighten the knot again 
and lay both short ends along the raw edge 
to be sewn down. Figs. i6 and 17. 

Eyelet holes.—These are used for (r) 
holding hooks; (2) threading laces through 
to fasten an opening, or {3) for drawing 
cords or tapes through a slot. Eyelet holes 
are pierced with a stiletto, and the raw 
edges are neatened with sewing stitches (Fig. 
1), blanket stitches (Fig. 2), or buttonhole 
stitches. Fig. 3, p, 204. For hooks and laces 
the eyelet holes are worked through dooblc 
material; for draw-strings through single 
material. 

Work the three ways of neatening eyelet 
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holes on a piece of hessian, the girls working 
the same on one of their "bands," 


BRIEF INSTRUCTIONS FOR THE 
CONTINUATION OF THE KNICKER 
GARMENT 

Computation of cost.—Kinds of material; 
widtlis; prices per yard; quantity required. 

Cutting out.—Lay the pattern on the 
material as in the diagram and cut out allow¬ 
ing in. turnings. (The teacher's mounted 
lay for demonstration purposes should be as 
in the diagram.) Remnants of material 
after cutting out should be kept in the 
"rag-bag” for use in making samples. 

Brief notes on the draft of the pattern 
and tlie making up of the knickers must 
be made in the notebooks whenever oppor¬ 
tunity affords. 
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Making up the knickers.—Pair tlie legs 
for left and rights and complete each leg 
by joinirig ^ French seam. Face the 
bottom of each leg, make eyelet holes and 
insert elastic, or gather the bottom of each 
leg and set into bands. Join the two legs 
together with a French scam, commencing 
the sewing each time at the "fork” where 
all the four seams meet. Face the waist of 
the knickers with a crossway strip, after¬ 
wards making eyelet holes and inserting 
elastic, or neaten the side openings, and set 
the front and hack waists into bands, 
afterwards making buttonholes. If elastic 
is inserted, it should be made to fasten with 


a loop and button so that it can easily be 
removed for washing purposes. 

The legs of the knickers may be em¬ 
broidered with a simple design in order to 
give the garment a daintier appear¬ 
ance. If desired, run and fell seams may be 
made instead of French seams. 

V. DECORATIVE STITCHERY 

Embroidery, or the decorative side of 
needlework, enables the love of beauty in 
colour and design, inherent in everyone, to 
be expressed in the home. Household 
articles, presenting a dull and common- 
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place appearance by their monotonous 
surfaces, become transformed by means of 
decorative stitchery into beautiful and 
attractive articles. The stitches already 
practised and those to be learned may be 
grouped to form pretty borders and of 
varying shapes suitable for decorating parts 
of articles of household use. Special attention 
must be given to the mingling and blending of 
colours, and the material wltlr whiclr the 
embroidery is carried out; viz., embroidery 
cottons, silks or wools, the medium used 
depending entirely on the kind of material and 
the purpose for which the article is intended. 

The new stitches suggested for this term 
are feather stitching; herring-boning; daisy 
stitch; stem stitch; and satin stitch. Two 
articles appropriate for the illustration of 
these stitches are a needlework bag or a 
soiled linen bag. 
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Aim of lesson.—To extend the pupils’ 
knowledge of decorative stitchery, and to 
encourage a love of beautifying commonplace 
articles, 

Arrangement of lesson.—While the teacher 
demonstrates the making of each new stitch 
the girls follow her instructions on a 
piece of orash, which can be fixed in the 
notebook later and used as a sampler. 

Teacher’s reauLremeiUs.—Charts showing 
the different stages in the working of the 
various stitches; suitable designs from which 
the girls may choose the decoration for their 
own article; large pieces of crash; a large 
piece of canvas; coloured wools; needle; 
scissors; thimble; easel; a needlework bag 
and linen long showing the application of 
these stitches; illustrations of the new 
stitches drawn in bold sketches on the 
blacklooard in cnloiued chalks; drawing 
pins. 



Umbuoidered Knickers with Elastic at Waist 
AND Legs 
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Children’s retiuitements.—A piece of can¬ 
vas; piece of crash; embroidery cottons or 
wools; needle; thimble; scissors; notebook. 


DEMONSTRATION 

Feather stltGli.—It will be found much 
easier to leach the working of leather stitch 
on canvas instead of cloth material, as by 
counting the threads there Is no necessity 
for the pupils to gauge the lengtli of each 
stitch until they have mastered the process. 
When this lias been done, tlie continual 
practice of making the same lengtli of stitch 
will help them to gauge the distance wheti 
working on cloth materials. The stitch is 
worked in vertical lines at equal distances 
to the left and right of an imaginaiy vertical 
line, 

I, pin the piece of canvas across the easel. 
Begin at the top left-hand side of the 
imaginary vertical line by passing tlie 
needle through from back to front and 


leaving about 4 in. of cotton underneath, 
which is darned in at the back of the stitches 
afterwards. 

2. Curve the cotton round to the right to 
form a loop, which is held beneath the left 

thumb. 

3. Insert the needle two threads to the 
right in a straight line and bring it out 
over tlie loop two threads downwards in a 
stmight line, Tig. I. 

4. Pull the needle through, allowing the 
loop to slip from under the tluimb when the 
cotton is almost drawn through, 

5. Curve the cotton round to the left to 
form a loop, which is held by the left thumb. 

6. Insert the needle two threads to the 
left in a straight liiie, and pass it over the 
loop two threads downwards in a straight 
line, Fig. 2. 

7. Continue working the stitches from 
left to right alternately. From this practice 
the pupils will gradually realise and build 
up for themselves the rule that each new 
stitch must commence on the same level as 
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the base of the last stitch formed. When other line of stitches falls on the single 
finishing a thread, catch down the last stitch 
formed^ and cut off, leaving an end. When 


beginning a new thread, bring the needle out 
through the last loop, Trake a small back 
stitch, and proceed with the stitches. 

When the pupils are proficient in the 
working of the stitch on canvas they may 
proceed to practise it on. their piece of crash. 
As an aid to, gauging the length of the 
stitches, faint lines may first be drawn with 
the point of the needle on the piece of 
material, afterwards gauging the distances 
with the eye. Pupils who have proved 
themselves proficient in the working of 
simple feather stitching may practise varia¬ 
tions for further use. Fig. 3. 

Herring-honing.—Herring-boning is a large 
stitch which is used for holding flat a single 
fold of flannel, any woollen materials, or 
materials that do not fray easily. It consists 
of small running stitches worked from left 
to right alternately above and below the 
raw edges of the fold, so that one line of 
stitches falls on the folded portion, and the 



material immediately beneath the fold, 

1. Turn down the four edges of the piece 
of crash and tack in position. 

2. Along one edge commence at the left- 
hand side by slipping the needle through 
the fold and passing it out about J in. 
above the raw edge. Make a small back 
stitch. 

3. Continue working the stitches above 
and below the raw edge, the needle passing 
out for a new stitch immediately opposite 
where it went in for the previous stitch, 
Fig, I. The needle always points to the left 
aud the cotton falls to the right-hand side. 
To keep the herring-boning a good shape, 
each stitch should fall opposite a space. 

4. To join, insert the needle as for a new 
stitch in the fold and piss it through the 
folds of the material, bringing it out at the 
last stitch made on the fold, Make a back 
.stitch here, then pass the needle for a short 
distance through the folds and cut off the 
cotton. Begin with the new cotton by 
completing the unfinished stitch and making 
a back stitch, Fig. 2. 



FJG. 3 
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5. When turning a coinci’^ the cotton must 6. To end the cotton, make a back stitch on 
be coming from the top row, and the stitches the fold, slip the needle Ihrongh the fold for a 
worked as shown in Figs. 3 and 4. short distance and cut off the cotton, Fig. 5. 
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Variatioi:is of licrring-boning aie shown in 

Fig, 6. 

Daisy stitch.—This stitch is a vavialion o£ 
the simple chain stitch and is most \iseful as 
a foundation for many pretty designs. 

1. Pin the crash across the easel. Place 
the needle in the inaterial as for the chain 
stitch, Fig, I. 

2, Draw the needle through and place it 
through the material immediately over the 
loop of the stitch, passing it out at the 
commencement of the second stitch. Fig. 2. 

Suitable designs for working the daisy 
stitch arc shown in Fig. 3. 

Stem stitch.—This stitch is known also as 
outline stitch or crewel stitch, and is worked 
from left to right. 

1. Begin by making a few running 
stitches along llic line to be covered from 
about I in, from the end. These running 
stitches will afterwards be covered with the 
stem stitches. 

2. Take up a little of the material, keeping 
the thread to the right-hand side, and bring 
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out the jicecllc little to the riglit ;il Llic Lop 
of the slitch thus formed. Fig. i. 

3. This stitch may also be worked 
keeping the thread to the Icft-ljand side as 
in Fig. 2, but whichever method is preferred 
tile thread must be kept to the same side 
of the needle during the working. 

Figs. I and 2 show the working of a Inoad 
stem line, hut if a finer line is re(jiiii-ed ft)r 




decorative stitchery, the needle must belli 
eater and pass out through the material on 
tlic line to be covered, Fig, 3. 

4. For a stem line to be raised, first work 
a line of running stitches, and work the 
stem stitches over them, 

5. To end the stem stitching, pass the 
needle through to the wrong side of tlie 
material, and run the cotton through 
several of the stitches. 

Satin stitch.—Satin stitch may be worked 
from left to right or from right to left, or 
vertically from the top downwards. The 


.stiLche,s :>lieldi fiiun .side to side of the space 
to be covered, uiul Lliey may be laid obliquely 
or straight ummling to the design to he 
worked; e.g., if the .s[>.u-e to he covered is 
wule as in a leaf, it is divided into two 
portions and the stitches laid obliquely as in 
Fig. r. This gives the leaf a ninro, natural 



FIG I 

appearance, ;uk\ prevents the stitches having 
a loose untidy aiipctirancc, which would 
othcnvisc occur if they were worked straight 
over a wide space, Lettering, or small petals 
of a flower provide narrow spaces to be 
covered and the .slitchc.'s arc laid straight 
as in Figs. 2 and 3. 
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1. Draw two straight lines across 
the crash, and then pin the crash to 
the easel. 

2. Commence by working a fev/ running 
stitches in the space to be covered, which 
are afterwards covered with the satin 
stitches. 

3. Place the stitches close together to 
cover the fabric without overlapping, taking 
care to attain a neat firm line at both sides 
of the space, Fig, 4, 

4. To obtain a raised effect, fill in the 
Space first with rows of small running 
stitches, Fig, 4. 


BRIEF INSTRUCTIONS FOR MAKING THE 
NEEDLEWORK BAG AND LINEN BAG 

Needlework bag.—This bag is made from 
two oblong pieces of casement cloth gathered 
on to a cardboard circle which is afterwards 
lined with casement cloth. 

Attach to the lining of the bag, before tire 
two pieces of casement cloth are joined 
together, a pocket for holding reels of 
cotton, a needle and pin holder, and a thimble 
and scissors holder. Make all these from 
pieces of flannel and herring-bone them to 
the lining, Figs, i and 2. 
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On the outside piece of easement clulh 
work a design in daisy stitch, stem stitch 
and satin stitch, Fig. 3, 

Join tJie two piccc.s togcllier along Uic top 
edge, turn inside out, and form a slot 1)5' 
working two tows of foathcr stitching, Fig. 3. 



Cover the cardboard circle on one 
side, gather tl\e bottom edge of the 
bag on to it and lino the inside of the 
circle. 


Jdraw lip w'ill] driiw-.striiig.s inserted through 
the slot, Fig, 4. 



FIG. 3 riG. 4 
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Linen bag.—This bag 
is made from two oblong 
pieces of linen crasli and 
the stitchcry is worked 
before the bag is made up. 

Write or trace the 
word "Linen” across the 
centre of one oblong piece 
in large copperplate let- 
teving, Work the line 
upstrokes in stem stitch 
and the thick down 
strokes in satin stitch. 

Above and below the 
word ''Linen” work a 
snitable design in daisy 
stitch, Fig. I, 


F'.S. \ 
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FIG. 2 


Upon careful fixing, regular stitching, 
and lire work generally presenting a 
neat appearance. 

It is not enough for the girls 
only to practise the principles of 
patching on small pieces of new 
material. They must apply the 
knowledge gained from the class lesson 
to the actual garments to make them 
realise the value of repair \voi*k. 

Aim of lesson.—^To teach the pupils 
how to make durable repairs. 

Arrangement of lesson.—While the 
class lesson is being given, the pnpits 
will practise the principles on pieces 
of material, afterwards mounting 
them ill their iioteboolcs. 

Teacher’s requirements.—Large 
pieces of material suitable for 
demonstrating the different kinds 
of patches; i.e,, woollen and cotton 
(plain and patterned); garments 
which have already been repaired 
with the various kinds of patches; 
charts showing the different stages 
in tlic various forms of patching; 
coloured wools; needles; pins; 
scissom; thimble; easel; drawing pins. 


Join the two pieces of the bag together 
along three sides, and fold a deep hem along 
the top edge on the right side. Hold this in 
position with herring-boning. 

Form a slot above this with two rows of 
feather stitching. Insert draw-strings through 
the slot, Fig. 2. 


VI. REPAIR WORK 

Mending is one of the most important 
parts of the needlework scheme. Unfor¬ 
tunately it is a necessity, for one must mend 
to keep one's sclf-rcspect, and tlie art of 
mending lies in the repair work being as 
inconspicuous as possible. This result depends 


Children’s requirements.—Pieces of mat¬ 
erial which require patching along with 
smaller pieces from which to cut the patches; 
needle; cotton; pins; scissors; thimble. 

Intioduction.—Patches are to give strength, 
therefore they must be large enough to cover 
the hole, the thin part around the hole, and 
a distance of ^in. beyond the worn, parts, 
so that the stitches will be worked on firm 
material, thus avoiding the possibility of a 
larger hole occurring. A patch must be of 
the same material as the garment to be 
mended, and as near to it as possible in 
colour, pattern and texture, New material 
should not be used for patching if it can be 
avoided. If it cannot be avoided, then it 
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must be washed first and. il possible, be of 
thinner texture to correspond with the worn 
article. 

The selvedge and vvcft tlueacts of the 
patch should correspond with those of the 
garment, thus avoiding (i) undue strain 
which would otheiwisG occur through the 
patch being light and the garment yielding, 
or v\ce i}eYsa\ and (2) a patch with au ugly 
appearance due to bulging. A patcli is 
usually cut square or oblong and sometimes 
triangular, but if the hole occurs near a 
seam, then the patcli becomes irrogulnr 
in shape through forrning a line with the 
seam. 

Patches arc usually placed on the wrong 
side of the garment, but for outer garments 
they arc placed oii the right side, tlic raw 
edges on the wrong side being overcast nud 
not turned in so that only one line of stitching 
shows. In patterned material, the patches 
are put on the right .side of tiie garment in 
order to match the pattern and inahc tlic 
patches less visible. 

It is advisable to fix and sew the patch 
befovo cutting away the worn part, as this 
keeps the garment in shape and facilitates 
the patdiing of the garment. Patches must 
be pressed with a hot iron wlicn finished. 

There are three common methods of 
patching; viz., (i) patch for woollen uiidci- 
clothing, commonly spoken of as a flannel 
patch; (2) patch for cotton underclothing, 
known as a calico or cotton patch; and 
(3) patcli for outer garments, known as a 
dress patch, 

DEMONSTRATION 
A flannel patch.— 

1, Cut a piece of flannel in the fonn of a 
square or oblong large enough to cover the 
hole, the worn part and a in, space around 
the worn part. 

2, Find the selvedge way, the right side 
(hairy side in flannel) and the way the nap 
falls, (In woollen garments the nap always 
falls beneatli the hand from the neck to tlie 
bottom hem, as the material keeps deaner 


and wears longer when made up this way 
than when the nap is turned upwards,) 
Place a pill in the centre of the patch to 
mark all these points, 

3. Place the right side of the jiatch to the 
wrong side of the gannent, the pin lying 
ill the centre of the hole and the threads 
of tliQ patch nuiiung parallel with the 
threads of the gannent. 

4. Pin the patch in position diagonally at 
each corner without turnings. 

5. Herriiig-bonc round tlio patch com¬ 
mencing at the bottom IcfL-liand corner, 
taking care that the corners arc made 
sufficiently strong with a square of stitches, 

Tig- I- 

6. Turn the garment over to the right side 
to cut away the worn parts. 

7. Measure { in. from the licrring-bone 
stitches along each side and marie with a 
line of pins, marking cacli corner with a pin 
placed diagonally. 

8. Cut from the hole to the pins along 
one side, tiicn cut along the side parallel 
ivith the hevring-boning until the next 
cliaBOUally placed pin is vcaclied. Cut round 
the three remaining sides in the same 
manner, Fig. 2. 

9. Herring-bone down the raw edges to 
the patch, neatening tlie corners carefully, 
Tig- 3- 

Figs. 4 and 5 show the completed patch 
as seen from the right and wrong sides. 

A calico patch.— 

1. Cut a piece of material large enough to 
cover the hole, the worn part and ^ in. 
be3miid the worn part, having the edges 
straight to a thread, Find the selvedge and 
the right side and denote with a pin. 

2. Turn a iiiUTOW fold on the right side 
of the materml on all the edges, tiuning the 
selvedge sides first. 

3. Fold the garment near the hole selvedge 
way and weft way and crease the fold 
well. This serves as a guide in placing the 
patcli correctly. 

4. Fold the patch in the same way and 
crease Uie folds well. 




WRONG SIDE OF GARMENT 
FIG. 1 



COMPLETED PATCH 

RIGHT SIDE WRONG SIDE 
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5, Lay the point where the two creases 
cross on tlie patch to the centre of the hole, 
having the right side of the patch to the 
wrong side of the garment, and the threads 
of the patch lying parallel to the threads 
of the garment. The creases of the patch 
should fall in line with the creases of the 
garment, Fig, i, 
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FIG. 1 


6, Pin the patch in position, selvedge 
skies first, afterwards tacking in position. 

7. Hem down the patch, beginning at a 
selvedge side and fixing each corner with a 
diagonal stitch, Fig. 2. 



8, Turn the garment to the right side to 
cut away the worn part. Lay a ruler across 
the worn part in a line at 45 degrees to the 


line of hemming stitches, and place a pin 
in. from each corner. 

9. Cut from the hole along the diagonal 
lines to each pin. 

10. Fold back each piece of material and 
crease the folds well, Cut off tlic thin parts 
along each crease, Fig. 3. 



II. Snip up each of tlio four corners in., 
fold in the raw edges taking care that the 
comers arc right angles, and tack all round. 
Fig. 4. 



FIG. 4 


12. Sew tlic garment and the patcli 
together, having the patch facing the worker, 
placing two or three extra stitches in each 
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cornel' to strengthen tlicni; Fig. 5. For thin 
materials heinmiiig is quite strong enough 
when sewing the patch on the riglit .side. 

Tlie completed patch is shown in Figs. 
6 and 7 as seen from tlic wrong and right 
skies, 

A dress patch.- -Puttcnied material; e.g., 
print. 

1. Prepare tlic patch, cutting the material 
large enougli and cutting it straight to a 
thread. See tliat the pattern of the patch 
matches the garment, Mark with a pin tlic 
selvedge way. 

2, Turn a fold on all the cdgc.s (selvedge 
sides first) ^in, on the wrong side of tlie 
material. 




FIG. S 



COMPLETEO PATCH 


WnONG SIDE 
FIG, 6 

3. Cut away tlie superfluous material at 
each corner to give a better appearance to 
the patch wlicn fmislied, P'igs. i, ?., 3 and 
4 (p. 218) show how lo cut away the super¬ 
fluous material. 

4, Place the patch over the hole with 
the wrong side to the right side of the 
garment, the selvedges of both running 
the same way and the patch lying 
straight to a thread. As the pattern may 
not be evenly printed, it is not always 
possible to match the pattern exactly and 
at the same time have the patch lying 


RIGHT SIDE 
FIG ? 

straight to a thread, but the pattern must 
be matched whether the threads of the 
patch and garment run straight to a thread 
or not. 

5. Pin and tack the patch in position, the 
selvedge sides first, Fig. 5 . P- 218, 

6. Holding the patch towards the worker, 
sew the patch and garment together, 
strcngtliening the corners with extra stitches, 
Press the sewing flat. 

7. Turn the garment to the wrong side 
and cut from the hole diagonally to each 
corner until the folded-in edges of the 
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patch are reached, i.c., up to | in. from the 
stitches. 

8, Fold back the pieces of worn material, 
make a crease along each side parallel to 
the lines of stitclies and cut along the 
creases, Fig. 6. 

g. Blanket-stitch together the double ra^Y 



edge left all round the hole, taking care that 
the stitches do not catch hold of the main 
part of the garment, and placing a diagonal 
stitch at each corner, Fig, 7. 

The completed patch is .shown in Figs, 
8 and g as seen from the right and wrong 
sides. 




FIG. 0 


FIG. 9 
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VII. DARNING 

In the teaching of iieedlccraft, darning— 
as a section of repairing—holds an important 
place, It is usually worked on single material 
in the strengthening of a weak part, or the 
mending of a torn or worn portion. The aim 
of darning is to repair weak parts in suck a 
way that the repaired section is hardly dis¬ 
cernible. To attain this resultj darning threads 
are used of a similar colour and texture as 
the threads of which thematerialis composed. 

The darning stitch taught in the junior 
school is now revised, and a preparatory 
stage to darning in stocking web is made 
by introducing the darning stitch on single 
thread canvas. This enables the pupils to 
accustom themselves to picking up one thread 
and passing over another before commencing 
with the stocking wcl), instead of lifting a 
piece of material as formerly. 

Arrangemeiifc o£ lesson.—Tire pupils w'ork 
along with the teacher as she demonstrates 
each step. 

Teacher’s requirements, —A darning frame; 

large needle; coloured wools; scissors; knitted 
garments which have been repaired by the 
different methods; knitted garments con¬ 
taining a thin place and a hole which need 
repairing; a chart showing illustrations of 
the various stages in the process of darning; 
a large piece of knitting which has been 
worked loosely on large wooden needles 
for demonstration purposes. 

Children’s requirements.—7 in. squares of 
single thread canvas; coloured wools; long 
fine darning needles; pieces of knitted web; 
knitted garments containing a thin place and 
a hole which need repairing; wools similar in 
colour and texture to the Icnitted garments. 

DEMONSTRATION 

Working the darn.— 

I. To thread the needle place one end of 
the wool over the needle and hold both 


pieces of wool close to the 
needle. Draw the needle out 
of the loop and pinch the loop 
firmly. Place the loop of the 
wool to the eye of the needle 
and draw it through with the 
tliiimb and first Anger of the 
left liauck 

2. Darning is worked 
parallel to the selvedge 
threads and consists of "up 
rows" and "down rows." 

3. Begin at the bottom left- 
hand corner of the square, 
about I' in. from the lower 
and side edges. Insert the 
needle between two selvedge 
Ihrcncls and work upwards, 
picking up one thread, 
passing over the next, and 
so on until there arc about 
ten threads on tlic needle, 

Draw the needle through, leaving tlic wool 
passing between threads, Fig. i, 

4. The next row is the "down row." Take 
the needle towards the right, inserting it one 
thread up above the last stitch of tire first 
row, so that the wool now passes over the 
threads that it went under in the first row, 
Fig. I. Take up the same number of threads 
in each row. 

5. When drawing the wool through the 
threads, leave a small loop about in. long 
at the end of each row. This is to allow for 
the shrinkage of the woven cloth materials, 
and to preserve the elasticity of knitted 
material, Fig. i, 

6. Continue working similar rows to the 
first and second, observing the rules each 
time, until eight or nine rows of darning 
have been worked, Fig, 2, 

7. Bj' this time sufiicicnL darning will 
have been done for the pupils to build up 
another rale for themselves; viz., that in 
darning, a straight edge must always be 
avoided. Pull the canvas to show that 
the whole weight of the darn rests on the 
thread at tlie top and the thread at the 
bottom of the darn, and that this would 
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UlG. 2. WrQI^Q Su\ru QU Ci'LRN S’caA.w on 

Top and Bottom Threads 


result ill the piece darned being torn away 
from the garment, thus causing more 
holes, 

8. Suitable shapes for darns, which avoid 
this straiglit edge, are shown in Figs, 3, 4 
and 5, Fig. 3 being the method 
usually adopted, 

9. To work the darn, shown 
in Fig, 3, commence at the 
left-hand side as before, but 
pick up three threads only. 

Work towards the right, in¬ 
serting the needle one thread 
up above tlie last stitch, and 
pick up four threads, increasing 
one at the bottom of the "down 
row." 

10. Continue increasing each 
row until five "up rows” 
and five "down rows” have 
been worked, then work level 
for the next four "up" 
and three "dovi'ii" rows, 
afterwards decreasing a stitch 
each row until three 


threads only are picked up. Cut the 
wool. 

II, Work a specimen of each of the darns 
shown in Figs. 4 and 5. increasing and 
decreasing as in'Fig, 3. When the process 
has been mastered and the correct shapes 
obtained, darning on stocking web may be 
commenced. 

Barning in knitted web.—In knitted web 
the knitting lakes the place of the canvas 
threads, so that now one stitch of the 
knitting- is picked up and one stitch passed 
over by the darning threads. The loops on 
tile right side of tlie knitted web are arranged 
in a series of upright columns. On the wrong 
side the loops of one column are curved 
upwards away from the worker, while those 
on the column at each side of it curve 
downwards towards the worker. Across the 
web tile loops lie in ridgclike rows, Darning 
is usually done on the wrong side of 
the web, with the upward and downward 
loops running from top to bottom, and 
the rldgclikc rows running from left to 
right. 

All these points must be carefully observed 
if a successful darn in knitted web is to be 
achieved. 
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Darning a thin place in Icnitfced garments.— 

1. Imagine a thin place in the web 
and commence at the left-hand side 
as before, inserting the needle under 
one of the upward curved loojjs and 
passing over the next 
curved loop until three 
loops are taken up. 

Tig. 6. 

When drawing the needle 
and wool out, place the 
left thumb on the web to 
prevent the darn from 
puckering, thus avoiding 
strain. 

2. In the next row, 
insert the needle in the 
downward curved loops, 
and continue working the 
darn as for the second 
method on the canvas; 

i.e., as in Pig. 3, taking 
care that the strands 
are not left too loose, 
or drawn too tight 
Fig, 7, 


3. If the thin place is very weak 
the darn may be "crossed" as in 
darning a hole. 

Darning a hole in knitted web.—The 
darning wool must be similar in colour 
and texture to the garment being 
repaired. The thin part round the 
hole must always be included in the 
dam. 

1 . Work the darn as for a thin 
place until the hole is reached, When 
crossing the hole, each darning thread 
must take up one free loop of 
the web at the edge of the hole to 
prevent the hole from running further, 
and in order that the darn may 
be as smooth and flat as possible, 
Fig. B. 

2. Continue across the liole, after¬ 
wards decreasing beyond the liole at 
the right side, Fig. 8. 

3. Begin beyond the hole when crossing 
the darn, passing the needle under and over 
the darning threads instead of through the 
web, at the same time taking care that the 
first strands over the hole are not split by 
tlic needle. To avoid any chance of splitting, 
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crossing the darn may be done by inserting 4. Work these threads closely so that the 
the eye of the needle first instead of the darn when completed resembles the stocking 
point, Fig. 9, web in tension. Fig, 10, 



Fig, G 

Beginning of Darn in Knitped Wbb 




Fig. lo 
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FIRST YEAR COURSE—SECOND TERM 


Pattern making.—Bodice. 

Garment or article to be made.—Petticoat; 
needlework bag or linen bag contimied. 

Knitting.—Scarf. 

Processes.—Machining; scalloping. 

Decorative stitcliery.—Cross stitching; fish¬ 
bone stitch; Pekinese stitch; stitched chain 
stitch; further application of the stitches 
learnt in the first term. 

Repair work.—Variation of the woollen 
patch; cloth patches, 

Discussion o£ work.—The stage is now 
reached where an advance must be made on 
the loose-fitting type of garment; i.e.> the 
construction of a bodice pattern which 
follows the lines of the figure. A pattern 
should be exhibited and its chief features 
briefly noted. 

During the discussion three different types 
of petticoat should be shown; one with the 
neck and armholes faced with a crossway 
strip and embroidered; another with the 
neck and armhole edges scalloped; and a 
third having an "opera lop" edged with 
lace and a slash at the hips with gathers or 
pleats inset. Attention must be drawn to the 
machined scams and the various stitches 
and processes involved in the making up of 
these ganncnls. 

The completed decorative article for the 
year's worlc should again be in evidence, 
and any likely difficulty commented upon. 
At the same time it would be encouraging to 
the pupils if the teacher were to show a pair 
of guest towels, one having the edge scalloped 
and the otlier having tlie end worked in a 
cross-stitched design. This would tend to 
make the pupils eager to work similar ones 
at home. 



Petttcoat Suow[ng TiiK Edgks Facud and 
EftrnrotDERKD 


Reference must be made to the knitted 
set, the scarf being the article in question 
for the second term. 

For the repair work, woollen or cloth 
skirts or dresses which have been repaired 
should be c.\hibitcd to show more difficult 
forms of patclhng which will be taught 
during the term, 

After the discussion of the work the 
•bodicepattern maybe considei'ed preparatory 
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to the drafting of the pattern in the next 
lesson. Growing girls vary considerably, 
and the point.s which were unnoticcablc 



Petticoat Showing the Neck, Armholes and 
Bottom Edge Scalloped 


previously now become obvious; c.g., the 
slope of the shoulder; the difference between 
the lines of the front and the lines of the 
back, especially at the neck and the arm¬ 
holes, etc. To impress these differences and 
to convey them clearly to the mind, the 
pupils should be provided with a bodice 
pattern and allowed to trace along the 
newly discovered lines with the finger before 
beginning to draft the pattern on paper, 
Attention must also be drawn to the relative 



Petticoat Showing "Opiiua Top" Trimmed 
WITH Lace and Embroidery, and Having a 
Slash at the Waist 
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positions of the drafting lines and tlic 
proportions of the various measurements 
which are as follows:— 

1. The bust line lies lialf-way between the 
neck and the waist. 

2, The chest line and tire widest part of 
the back lies lialf-way between the neck and 
the bust. 

3. The width of the back is approximately 
one-third of the bust measurement. 

4, The width of the bade neck is one-third 
the width of the back. 

I. DRAFTING THE BODICE PATTERN 

Arrangement oj lesson.—The teacher 
demonstrates the drafting of the pattern on a 
large piece of paper pinned to the backboard, 
the pupils working with her, step by step. 

Teacher’s requirements.—A large sheet of 
drafting paper; coloured pencils; two black¬ 
boards—on one the draft of the bodice 
pattern is illustrated, different coloured 
chalk lines denoting the creases in the paper 
and the pattern itself, on the oilier black¬ 
board the sheet of drafting paper must be 
pinned; a drafted pattern; glass-headed pins; 
a 3 ft. ruler; a finished garment; tape 
measure; scissors, 

Children’s requirements.—A sheet of draft¬ 
ing paper; pencil; ruler; tape measure; 
scissors; notebook, 

DEMONSTRATION 

Measurements lequired,—^I’wo mcasure- 
meiits are required—the length of the back 
and the bust measurement. 

Lenglh of back .—Tic a piece of tape firmly 
round the waist and measure from the bone 
at the nape of the neck down the centre 
back to the waist, 

Bust ineasnronenl .—This is taken with 
the tape measure placed round the fullest 
part of the figure above the waist, the tape 
being raised with two fingers placed under 


the tape at the centre back for about 2 in, 
above the horizontal line to give an easy 
fitting measurement, Fig, i. 



FIG. I 

• The girls must measure each other, the 
teacher afterwards confirming the measure¬ 
ments. 

Drafting the pattern.— 

1. Draw an oblong, ABCD. 

AB = half bust measurement plus i in. 

BC = length of back, 

Draw a line A^B^ i in, above AB and 
continue DA and CB to meet it. Cut out 
the oblong A’-B^CD, Fig. z. 

2. Fold the oblong ABCD lengthways into 
four equal parts and width ways into three 
equal parts. Crease well and open out the 
paper. Draw in the pattern as follows:— 

Back of ■pallern .— 

EF denotes the width of the back. 

A‘G = ^EF (back neck line). Join AG 
with a curved line, 

FH = A>G. 

= ^in. for tiic armliolc curve. Join 
GH‘ for the shoulder line, 



228 


TEACHING IN PRACTICE FOR SENIORS 


A ' G N G 



FIG. 2 

K = ^ division. Join H^K with a cuivccl 
line passing through F. 

KL is a perpendicular lino from K. 

I'-ront pailcrn .— 

BM = B^N = A'G phis ^ in. Join NM 
with a cnivcd line. 

Join NIT to obtain the slope of the 
shoulder. 

NO = GHh 

P = iin, in from the division. Join OK 
with a curved line passing through 1*. 

Cut out on the pattern lines. 

The pupils must make brief notes on the 
draft of the pattern in their notebooks at 
the first opportunity, 

II. DRAFTING THE PETTICOAT 
PATTERN 

(Adapted Ecom the Bodice Pattern) 

Aim o£ lesson.—To instruct the pupils 
how to adapt a block pattern to meet other 
requirements. 

Arrangement oE lesson.—As the teadier 
drafts her pattern the girls will follow her, 
step by step, drafting their own palleni. 

Teacher’s requirements.—Three different 
kinds of petticoat; pattern of bodice; sheet 


of drafting paper; coloured pencils; scissors; 
drawing pins; ruler; tape measure; black¬ 
board showing the draft of the petticoat 
pattern, the bodice and petticoat patterns 
being traced in different coloured challcs; 
a completed pattern. 

Children’s requirements. -Pattern of bodice; 
a sheet of drafting paper; pencil; tape 
mcasiirc; ruler; pins; notebook. 

DEMONSTRATION 

Measurements required.—i. Length from 
slioiilder to knee; 2. Width at the bottom— 
usually from 48 in, to 54 in. 

The girls must measure each other, the 
measurements being confirmed by the teacher 
before being used, 

Drafting the pattern.—Fin the sheet of 
drafting paper on the blackboard and place 
the centre of the back pattern of the bodice 
to the edge on the riglit. Make the following 
alterations, Fig. i!— 
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1. Continue the centre back line to the 
length required, A. 

2. Measure J width required along the 
bottom from A to B. 

3. Lower the neck 2 in. or 3 in. as desired, 
C, 

4. Measure 2 in. along the shoulder line 
from the neck curve, D. 

5. Lower the armhole 1 in. for easy 
fitting, E. 

6. EG = FA (to avoid a dip at the sides). 

Cut out on the altered pattern lines. 

7. Place the centre of the front pattern 
of the bodice to the edge of a new ^eet of 
drafting paper and make the same alterations 
as for the back pattern except that the neck 
line is lowered to 3 in. or 4 in. as desired, 
Fig. 2. Cut out. 




FIG. 3 

(6) Cut towards the centre front and back 
from A to B = 3^ in. This must be 
done on the waistline if the slash 
is required at the waist instead of 
the hips. 

(c) Continue BA to the perpcndiculai' line 
which is drawn from the point 
denoting the width at the bottom, C, 

(rf) Measure | in, along the under-arm line 
from A to D and curve to B to avoid 
a dip at the side,5, 

Fig. 4 sliows the bodice of the petticoat 
pattern turned down to form the pattern 
of a "party" petticoat with an "opera top." 


FIG. 2 m. MACHININa 

8. Fig. 3 shows the bodice pattern adapted The pupils should l:)y now have reached 
to form the pattern of a petticoat with a the stage where machining may be introduced 

slash at the hips:— and taught successfully with a little patience 

{a) Contini^e the under-arm line of the and perseverance. A sewmg machine is a 

bodice for 3 in. or 4111. below the useful and necessary part of the equipment 

waist, A. of a needlework classroom, as by its aid 
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^ BODICE OF 
\ PETTICOAT 
\ PATTERN 
(TURNED 
I DOWN /' 
I f 



DOTTOlir OF pIttTcOAT 
PATTERN TURNED UP 


FI6. 4 

milch time and labour are’savcd in the making 
of garments. As the macliine is only an 
auxiliary in this work, the success of the 
garment depends upon the work of the 
machinist and the extent of her knowledge 
as regards the mechanisni of the machine, 
the adjustment of its various parts, and the 
careful handling of the macliinc. Proficiency 
in machining can be acquired only by much 
practice in actual stitching with the machine 
itself, and such articles as dusters, glass- 
cloths, etc,, provide good practice for 
straight running before attempting the 
machining of a garment which involves 
curves. Where possible the girls should 
be encouraged to practise machining at 
home. 

Aim o£ lesson.—To teach the pupils Ihc 
art of machining carefully and evenly. 

Arrangement o! lesson.—-The teacher must 
first demonstrate the general manipulation 
of the machine, afterwards working on a 
strip of material rows of machining to 
illustrate correct and incorrect tensions. As 
many sewing machines as the teacher can 
command must be placed at the disposal of 


the pupils. The class may be divided into 
groups with a capable and competent girl 
in charge of each group who will supervise 
the working of the machine to prevent 
any accidents. The pupils vvill then 
practise macliiniiig on their own strip,s of 
material. 

Teacher’s reciuiremeuks. — A sewing 
machine; blackboard containing notes on 
machining for the pupils to copy in their 
notebooks; diagrams of the threading of 
the needle and the .shuttle; diagrams showing 
ti\e correct and incorrect tensions; strips of 
material to pass round the class showing 
rows of machining, one with correct tension, 
one with loose upper tension, and one with 
loose shuttle tension (the strips of material 
must be of different colours and machined 
with tsvo colours of cottoia so that the upper 
and lower tensions arc easily distinguished); 
needle; scissors; thimble; a machined article. 

Oliildren’s requirements. — A sewing 
machine; scissors; needle; thimble; strips 
of material on which to practise machining; 
notebook in winch to place the best specimen 
of niachmtng. 


DEMONSTRATION 

1 , General maniimlation o£ the machine.— 
The teacher iniisL demonstrate the following 
points:— 

{a) How to thread the needle. 

(6) The correct way of winding the shuttle 
and placing it in the case. 

(c) Altering the size of the stitch. 

[d) Regulating the tension. Examine the 
strips of material to note the tension. In 
good machining the stitcli should lock just 
between the two layers of material, Fig. i, 



FIG. I 
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and not allow one thread to lie straight along 
the upper or lower surfaces of the material, 
Figs, 2 and 3. 



FIG. 3 

2 . Position at the machine.— 

{a) The chair or stool must be of a suitable 
height for each pupil. 

(&) The pupil should sit squarely on the 
chair. 

(c) The correct position of the feet for 
tveadliug must be shown, if a treadle machine 
is used. 

3 . Control of the machine.—It is not 
advisable for the pupils to start and stop 
the machine themselves at first, but to give 
their full attention to keeping the stitches 
in a straight line, When this is accomplished, 
then controlling the machine may be 
practised, the teacher demonstrating this 
process first. The pupils will experience 
difficulty at first with the wheel "running 
back," but after continued practice they 
will readily be able to start and stop at will, 
and learn to make a good stitch with a 
steady running of the machine. 

_ 4 , Machining.— 

(rt) Always tack the part of the garment 
to be machined before machining. 

{b) Place the material carefully under tlie 
"foot” to avoid complications with tlie 
cotton when beginning. 

(c) Do not watch the needle when sewing, 
but use the "foot" as a guide to keep tlie 
machining in a straight line. 


(d) Place the main portion of the material 
to be sewn to the left, so that as little as 
possible lies between the wheel and the 
needle. 

(fi) Wlicn beginning or ending, draw the 
ends of the cotton through to the wrong 
side, thread through a needle, make a back 
stitdi, and slip through the fold of the 
material for a short distance; then cut off. 

(/) Machine evenly and close to the 
hem. 

(g) The pupils should read thoroughly the 
book of insh'uctions given with each machine 
to enable them to become conversant with 
the general rules for machining different 
fabrics. 

5 . Care of the sewing machinB.—All 
students learning to use a sewing machine 
should be impressed with the necessity for 
keeping the machine in good working order, 
After use, remove with a soft duster all loose 
fluff and dust which has collected on the 
needle plate, and replace the cover. It is 
essential to good and easy working that 
the machine is cleaned regularly and oiled 
often. The principal parts must be taken 
to pieces and cleaned well with paraffin oil, 
afterwards removing all traces of dirt and 
oil with an old cloth. Oil with a good oil 
only, as inferior oil tends to clog the machine 
sooner than dirt. After oiling, work the 
machine gently for a few minutes so that the 
oil is well distributed. Before using the 
machine again, first sew a few inches on a 
piece of waste material to make sure that 
there is no oil left to soil the work to be 
done. 

IV. THE MACHINING OF GATHERS 

Aim of lesson.—To show how to machine 
a gathered portion to a fitted portion. 

Arrangement of lesson.—The pupils will 
work along with the teacher step l)y step. 

Teacher’s requirements.—A garment show¬ 
ing a gathered portion machined into a band 
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(as in a blouse cuff); a petticoat with a slash 
at the hips, showing the gathered portion 
machined into a fitted portion; a prepared 
band and coloured strip of material gathered 
to At it; three straight strips of material, 
and three coloured strips of material gatlicrcd 
to At each straight strip respectively; two 
crossway strips of material; needle; thimble; 
pins; coloured wool; scissors; sketches 
illustrating the various stages of the lesson 
drawn on the blackboard or on a chart; an 
easel. (Prepare the band by machining the 
short ends at each side to within | in. of the 
raw edges along the bottom.) 

Children’s requirements.—A prepared band 
4 in. long and a strip of material gathered to 
fit it; three straight strips of material 4 in. 
longj and three strips gathered to At tlicm; 
two crossway strips of material -|m. wide 
and 4 in. long; pins; cotton; needle; thimble; 
scissors; notebook. 


DEMONSTRATION 

1, Machining gathers into a band.— 

(rt) Tack along the fold to keep the baud 
straight. 

(i) Tack-inark the band into four equal 
portions, 

(c) Pin the gathered portion across the 
easel, Place one of the raw edges of the band 
to the edge of the gathered portion on the 
wrong side of the material, and regulate 
the gathers so that the tack marks 
of the band meet the tack marks of the 
material. 

(f^) Tack the band in position, afterwards 
machining it. Fig. i. 

^d) Raise the band, lay the turnings inside 
the band, turn under the remaining raw 
edge of the band so that tlie machine 
stitches are covered, and tack it clown over 
the gathered portion, 

(/) Macliinc close to the edge, Fig, 2. 

(g) If desired, the machine stitching may 
be done all round the band close to the 
edge, 




2 . Machining gathers into a fitted portion.— 
There arc three methods of macluning in 
gathers to a fitted part of a garment such as 
when joining a gathered skirt portioji to a 
bodice portion ot a petticoat or dress. 

MliTHOD I 

1, Place the gathered portion, with the 
gathers distributed evenly, to the fitted 
portion, having the right sides facing and 
llie edge of the fitted portion about fin, 
above the edge of the gathers. Fig. 3, 

2. Tack the two together, afterwards 
machining. 
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FIG. 3 

3. Turn under the raw edges of the fitted 
part, fold it over the turnings of the previous 
join so that the turnings and the machining 
are enclosed, and tack in position. 

4. Machine close to the edge and remove 
all tacking threads, Fig. 4. 



Method 2 

1. Place the gathered portion, having the 
gathers arranged evenly, to the fitted 
portion with right sides facing and tack tlie 
two portions together. 

2. Place a crossway strip of material, 
with the right side to tlie wrong side of the 
gathers, and tack in position, Fig. 5, 


3. Machine the llucc thicknesses of 
material together and remove the taclcing 
threads. 

4. Raise the fitting portion and press the 
turnings flat on to it, holding them in 
position with a taclcing thread, Fig. 6, 

5. Raise the crossway strip, turn under the 
raw edge, and fold the strip over the turnings, 
machining it flat to the fitted portion, Fig. 7. 

Method 3 

X. Place the gathered portion to the 
fitted portion, having the right sides facing, 
and tack together. 

2. Place the right side of a crossway strip 
of material to the wrong side of the gathers, 
tack in position and machine all three 
thicknesses together, Fig, 8. 

3. Raise the crossway strip and tack flat 
to the turnings, Fig, 9. 

4. Turn under the raw edges of the strip, 
fold the strip over the tiunings so that the 
turnings and machining are enclosed, and 
machine close to the edge, Fig. 10, 


V. SCALLOPINa 

Aim of lesson.—To teach the pupils how 
to beautify the edges of an article or garment. 

Arrangement of lesson.—The pupils follow 
the teacher as she demonstrates, working 
with her step by step on a sampler which 
will afterwards be stitched in the notebook. 

Teacliei’s teiuiEeinents.—A garment hav¬ 
ing the edges scalloped; a transfer paper of 
scalloping; an iron and ironing felt; a long 
strip of paper; coloured pencil; a piece of 
hessian cut to represent the neck of a 
petticoat; scissors; a circular piece of card¬ 
board to represent a coin; coloured wools; 
needle; a chart or blackboard showing the 
various stages of the lesson. 

Children’s rectuirements.—A transfer paper 
of scalloping; ironing requisites; a long strip 
of paper; pencil; scissors; halfpenny; needle; 
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embroidery cotton; notebook; piece of 
material cut to represent the neck of a 
petticoat. 

Introduction.—Scalloping is a very popular 
edgmg for garments and it is a useful method, 
being inexpensive, durable, and pleasing 
to the eye. To finish edges with scallops, 
the pattern must first be traced on the 
material. This may be done by one of two 
methods. 

DEMONSTRATION 
Method i 

1. Using the bought transfer paper, place 

it in position along the back curve of the 
neck about from the edge. (As 

transfer papers are marked in straight lines 
they need careful manipulation and much 
snipping to be stamped successfully on 
curved edges.) Care should be taken to 
obtain the right size of scallops to fit the 
material exactly, so that tlie scalloping will 
not end •vvitli a very big or small scallop. 

2, Press a hot iron heavily on the paper and 
lift quickly. 

Method 2 

A much more suitable method is to mark 
the scallops, using a paper guide. 

1. Measure the distance to be scalloped; 
i.e., along the front curve of tlie neck, mark 
it on a strip of paper, and cut it off. Divide 
the length into an even number of scallops. 
This may be done by folding the paper and 
rounding off one edge, Figs, i, 2 and 3. 
(The whole of the paper need not be used 
as a guide, a portion only being quite 



FIG, \ FIG. 2 


SCALLOPED PAPER TO BE USED AS A GUIDE 



FIG, 3 

sufficient, the pattern being moved along 
from stage to stage.) 

2. Mark round the pattern with a sharp 
pointed hard pencil or a line of running 
stitches, Fig. 4. 



FIG, 4 

3. For the second line to be marked, place 
a halfpenny so that the edge nearly touches 
both ends of each scallop, and trace round, 
Fig- 5 - 
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To work the scallops.— 

I. Outline the scallops with running 
stitches, and if raised work is desired, fill 
in the scallops with loosely worked running 
stitches or chain stitches, Fig. 6, care being 
taken to avoid a bulky appearance at the 
ends of each scallop. 



FIG, 6 

2. Work blanket stitches very closely 
over the pattern, the stitches appearing to 
radiate from an imaginary centre. In 
the centre of each scallop and where the 
scaltops join, the stitches should be vertical, 
Fig. 7. 

3, When beginning to join or end the 
blanlcct stitches, run the thread through 



the padding stitches on the under side of 
the material. 

4. When all the scallops have been 
worked, ent away the raw edge of the 
material with a sharp pair of scissors. To do 
this successfully cut away the material 
closely behind the twist of the blanket 
stitch. 


BRIEF INSTRUCTIONS FOR THE 

CONTINUATION OF THE PETTICOAT 

Computation of cost.—Kinds of material; 
widths; prices per yard; quantity required, 

Cutting out.—Lay the pattern on the 
material as in Fig. r and cut out, allowing 
^in, turnings on all edges and sufficient 
for the depth of hem required along the 
bottom edge. 

The teacher should use for demonstration 
purposes a mounted lay as in Fig. i and a 
mounted lay as in Fig. 2 which shows an 
economical method of cutting out the petti¬ 
coat, three peLlicoats instead of two being 
obtained from four times tlic length, 

Fig. 3 shows the lay of the pattern for the 
second type of petticoat, and Fig. 4 shows an 
economical way of cutting out the same 
petticoat. (Tliis latter method only applies 
when the bust measurement plus turnings is 
equal to or less than a quarter the width of 
material.) The party petticoat is cut out 
in the same manner. 

t 

Brief iiotes on the draft of the pattern and 
the cutting out and making up of the petti¬ 
coat must be made by the pupils in their 
notebooks whenever opportunity af[ord.s. 

Making up the petticoat.—Machine the 
shoulders and undcr-arin edges to form 
french seams, An opening is not required 
in this petticoat, as the lowering of the neck 
curve allows the garment to slip over the 
head quite easily. Turn up the hem on the 
wrong side of the material and machine 
close to the edge. Neaten the neck and 


FIG. 7 
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armhole edges with scallops, or crossway 
facings which arc afterwards embroidered 
with decorative sfcitcliery; e.g., cross stitching 
or Pekinese stitch. Neaten the slash at the 
hips rising one of the methods already 
dcscrilDCcl in Lesson IV. When doing this, 
the join must be tapered to a fine point at 
each end, to avoid an ugly pleat in the skirt. 
If desired, the crossway strip used in Method 
2, maybe put on the right side of tlic garment 
and decorated with stitchcry. For the party 
petticoat, turn a narrow hem along the top 
edge on the right side of the material, place 
the lace over this hem, and stitch it to the 
garment with decorative stitchery; c.g., 
feather stitching and cross stitching. Attach 
the shoulder straps. 


VI. DECORATIVE STITCHERY 

Tile ne\v stitches suggested for this term 
arc cross stitching; fishbone stitch; pekinese 
stitch, and stitched chain stitch. The guest 
towel provides an appropriate article for 
the illustration of some of these stitches, as 
well as the petticoats. 

Aim oi lesson.—The extension of the pupils’ 
knowledge of decorative stitchery. 

Arrangement oJ lesson.—The girls follow 
the teacher's instructions on a piece of 
crasli as she demonstrates the working of 
each new stitch. 

Teacher’s requirements.—Charts showing 
the different stages in the working of the 
various stitches; guest towels and petticoats 
showing the application of these stitches; 
large piece of crash; coloured wools; needJe; 
scissors; thimble; easel; illustrations of 
the new stitches drawn in bold sketches 
on the blackboard in coloured challts; 
drawing pin.s. 

Children’s requirements.—A piece of crash; 
embroidery cotton or wools; needle; thimble; 
scissors; notebook. ' 


DEMONSTRATION 

Cross stitching—Cross stitch owes its 
beauty to the regularity with which it is 
worked. As a guide at the beginning, two 
very faint pencil lines may be drawn equal 
distances apart. Cross stitching is worked 
in two ''journeys," the first half of the 
stitch being worked entirely along a line 
from left to right, and the crossing-over 
done from right to left on the return journey. 

1. Fin the crash across the easel, Begin 
at the left-hand side by passing the needle 
through from back to front at the end of 
the bottom line. (The loose thread is after- 
ward.s darned in at the back of the stitches,) 

2. Work a line of slanting tacking stitches, 
Fig, I, 

3. Work anotlici' line in the opposite 
direction to cross the previous stitches, the 
needle in the second row passing in and out 
through the same hole.s as those in the first 
journey, Fig. 2. 



Fishbone atitch.—Fishbone stitch is worked 
vertically from top to bottom, and provides 
a useful border .stitch wlien openly spaced 
as in Figs. lA and in, or closely worked 
together to give a solid effect as in Fig, 2, 

1. Begin by drawing a faint line down the 
crash. Pass the needle through from back 
to front, a little to the left of this line. 

2. Make a slanting tacking stitch upwards 
over the line to the right, and pass the 
needle through on the left again on a level 
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with half the length of the tacking stitch 
and twice as far from the line as the point 
where the stitchery began, Fig, ia. 

3. Making a slanting tacking stitch down¬ 
wards to the right, bringing the needle out 
slightly to the left of the line. Fig. id. 
Repeat these two oper<ations. 

Pekinese stitch.—This bordei- stitdi is 
worked in two colours of embroidery cottons. 


tile firet row being worked from right to left 
and the second row from left to right. 

1. Make a line of close stitching in one 
colour of wool. 

2. Tlir<ad the second colour of wool 
upwards through the second stitch and 
bring it down again through the first stitch 
as in Fig. i. 

Stitched chain stitch.—This is a variation 
of the simple chain stitch, and makes a very 
effective border when worked in two colours 
of embroidery cottons. 

1. Work a line of cliam stitch in one 
colour of wool. 

2. Stildi over each "link” in another 
colour of wool, Fig. 2. 


VII. REPAIR WORK 

The repair work has now reached a more 
advanced stage and more difficult forms of 
patching for dress materials are to be dealt 
with during this term. 
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Arrangement o£ lesson.—While the lesson 
is being given the pupils will practise the 
principles on pieces of material, afterwards 
mounting them in their notebooks. The 
knowledge gained will be applied to their 
own garments later. 

Teacher’s reauirements.—Large pieces of 
material suitable for demonstrating the 
different kinds of patch; i.e., woollen 
and cloth dress materials; garments 
which have already been repaired with 
the various kinds of patches; charts show¬ 
ing the different stages in the various 
forms of patcl^ing; coloured wools; 
needle; pins; scissors; thimble; easel; 
drawing pins, 

Children’s reauirements. — Pieces of 
material which require patching; smaller 
pieces from which to cut the patches; needle; 
cotton; pins; scissors; thimble. 

Introduction.—Refer to the rules for patch¬ 
ing given ill the first term, 


DEMONSTRATION 

Variation of the woollen patch.—Wlien 
this patch is required for dress material, if 
herring-boning is done on the right side, the 
patching would become very conspicuous. 
This difficulty is overcome by replacing tlie 
herring-boning by short lines oi darning. 
These stitches are much less noticeable 
as they lie in the same direction as the 
threads of the material. It is quite suit¬ 
able for the herring-boning to be done 
on the wrong side of the patch as tlie 
smaller stitches on the right side are 
more or less "lost” in the threads of the 
material. 

1. Arrange the patch as for the flannel 
patcli, herring-boning it down on the wrong 
side of the material, 

2. Worlc short rows of darning stitch over 
the right side of the patch, drawing the 
loops at the end of each line through to tlie 


Wrong side so as to render them invisible, 

Fig. I. 


I- 



FIS. I 


Oloth patch.—The following arc two ways 
of maldng a cloth patch. 

Method i 

1. Prepare the patch (noting the way of 
the threads and -the pattern, if any) by 
cutting a piece of material large enough to 
cover the hole, the worn part and | in. to 
^ in. turnings. 

2. Cut away the superfluous material at 
each corner as described in Repair Work 
for the First Term, so that a diagonal line 
joins the turnings across the corners of the 
patch. Fig, I, 

3. Prepare the hole by cutting away the 
worn part, allowing fin. to in. turnings 
so that the hole and the patch are exactly 
the same size; i.e,, AB equals A^B^. Cut 
up the turnings diagonally at each corner 
and taclc the turnings down flat on the 
wrong side of the material, Fig, 2. 

4. Place the patch inside the hole with 
the wrong side of both uppermost, taking 
care that the corners fit, Sew the patch 
and material together, keeping the patch 
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always to the worker and sewing the selvedge second selvedge side and one weft side 
sides first. When the first selvedge has been have been sewn, Fig. 3. 
sewn, leave the end of the cotton hanging 5. Remove the tacking threads, and blanket- 
to proceed with the weft side after the stitch the turnings, Fig, 4. 






FIG. 3 


FIG. 4 
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Min'iiou 2 

1. Mavk with a. tacking tliucad oil the 
material the size of the patch required. 

2. Cut awny the worn part, allowing ^ 2 -in. 
to 1 in. turnings, and cut the turnings 
diagonally to each corner, Fig. i. 

3. Make a paper pattern the size of the 
patch required and use it for cutting out 
tho patch so that the patch and tho hole 
arc exactly equal in size; i.e,, AB equals 

(Note the way of the threads and Ihe 


GARMENT PREPARED FOR PATCH 




FIG. 3 




FIG. 2 


fig. a 
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pattern, if any,) Place a lacking thread to 
mark the pattern and cut out, allowmg 
turnings. 

4. Cut away the superfluous material at 
each corner, Fig. 2. 

5. Place the right side of the patcla on 
the right side of the material, so that the 
turnings of one selvedge-way of tlie patch 
lie on the turnings of one selvedge-way of 
the hole, Fig. 3, 

6. Stitch the two lots of turnings together 
along the tacking Hue. 

7. Take the patch through the hole to the 
wrong side and stitch tlie remaining three 
sides in the same way, working the second 
selvedge side before the weft side. Fig. 4. 

8. Press the turnings flat open, and blanket 
stitch the raw edges. Fig, 5. 




FIRST YEAR COURSE 
-THIRD TERM 


Pattern making.—Yokes, 

Garment or article to be made.—Drill tunic; 
needlework bag or linen bag completed. 

Knitting.—^Gauntlct gloves, 

Processes.—^Neatening of seams; reducing 
fullness by means of pleats. 

Decorative stitchery.—Application of the 
stitches learnt in the first and second terms. 

Repair work.—^Patclies in difficult positions, 

Discussion of work.—Using patterns of 
the various kinds of yoke, reference must 
be made to tiicir formation from the bodice 
pattern. A drill tunic and one or two 
blouses showing difCci'ent types of yokes 
provide suitable illustrations of the yolfod 
type of garment, 


HlUlA Tukic 
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Attention must be clrawji to the method 
of neatening the scams of the drill tunic 
and a comparison made with the methods 
used previously. 

The decorative article should be on view 
for reference purposes, also the gauntlet 
gloves for the completion of the Iqiittcd 
set- 

Garments having the worn i?arts or holes 
in awkward places will prove the necessity 
for an extension of the knowledge of repair 
work. 

After the discussion of the work, the chief 
features of the yoke pattern may be noted. 
A yoke is the shoulder portion of a gannent 
forming a support for the remainder of the 
garment. It is obtained from the upper 
portion of the bodice pattern, and may have 
the shoulder scam as in the bodice, or 
it may be arranged without a scam. 
When the yoke is cut in one piece it is 
known as a saddle yoke. Tire depth of 
tire yoke varies according to taste and 
the style of garment for which it is 
intended; c.g.:— 

1, The fionl and back ijortions may be 
equal in depth. 

2, The front portion may be less than the 
back portion, being cut almost parallel to 
the shoulder line and about lin. or 2 in. in 
front of it. 

3, The back portion may be less tlian the 
front portions, being only about r in. behind 
the shoulder line. In this case the front 
portions are usually about 2 in. in front of 
the shoulder line, and the yoke is known 
as a shoulder yoke. 

4, In some cases a "yoke *' effect may be 
obtained without having an actual yoke. 
A portion of the front bodice pattern is cut 
away from the shoulder to tlie depth required 
for the "yoke." Tliis piece is added to the 
back bodice pattern and cut without having 
a shoulder seam. The bottom edges of 
yokes may differ in shape; e.g., rounded, 
square, or pointed, but in eacli case the 
remainder of the garment is shaped to 
match the yoke. 


I. HOW TO OBTAIN DIFFERENT 
TYPES OP YOKE 

Arrangement of lesson.—As the teacher 
demonstrates the making of these yokes, the 
pupils will make their own patterns, following 
her step by step. 

Teacher’s requirements.—Patterns of vari¬ 
ous kinds of yoke; bodice pattern; sheets of 
drafting paper; tracing wheel; coloured 
pencils; drawing pins; blackboard; chart 
showing illustrations of the different types 
of yoke. 

Children’s recLuirements.—Bodice pattern; 
sheets of drafting paper; tracing wheel; 
pencil; scissors: notebook, 


DEMONSTRATION 

A saddle yoke.— 

I, Fold a sheet of drafting paper and lay 
the bodice pattern on it with the centre 
back lo the fold and the shoulder lines 
touching each other, Fig, i. 



2. Allow I in. for a wrap at the centre 
front for fastening, 

3. Make the yoke the depth required. 

4. Alter for a V-neck if required. 

5. Mark the pattern with a tracing wheel 
along the altered lines and the neck and 
armhole lines. 

6. Remove the bodice pattern and cut 
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out; Fig. 2. (The clottecT line shows 
the V-neck line.) 

If Uie yoke is required to fasten down 
the centre back, the same processes ^ ^ ' 
are carried out after placing the centre 
front of the bodice pattern to the fold. \ 



FIG, 2 

Different styles of yoke.—Figs. 3 to 12 
show the metliods of obtaining different 
styles of yoke. Make and cut out patterns 
of all the styles:— 



FIG. 3 



FIG. 7 



Saddle yoke with rounded lower edge, Figs. 
3 and 4. 

Saddle yoke with lower edge pointed, 
Figs. 5, 6 and 7, 

Square yoke for a drill tunic allowing for 
wrap where required, Figs. 8 and g. 

Yoke when depths of front and back arc 
different. Figs. 10 and ir, 

Portion of front l^odicc cut away and 
attached to the back to form an imitation 
yoke. Fig. 12. 


FIG. 4 
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II. PLEATING 

Pleating is a simple way of disposing of 
fullness, the success of this method depending 
upon careful folding and preparation. Pleats 
are usually arranged in woollen materials 
■which do not require constant washing (the 
pleats being closed at the top do not admit the 
iron very well), and wliicli if gathered would 
present a bulky appearance when finished. 

Pleats must be folded in regularly, must 
not overlap each other, and must be arranged 
on both the right and left sides of a centre 
line, eitlrer facing towards or away from 
the centre. They may be placed touching 
each other, or they may have a space between 
each pleat. 

A pleat lakes up three times its width— 
the upper part, the under part, and the part 
on which it falls. So that the pupils will be 
able to master this principle easily, it is 
advisable to allow them to practise pleating 
first on paper. 

Aim o! lesson.—To teach the pupils how 
to pleat correctly. 

Aiiangement o£ lesson.— As the teacher 
demonstrates the pleating, the pupils follow 
each process step by step with tlieir own 
'* material." 

Teacher’s reauiiementa.—A drill tunic 
showing the application of pleating on u 
garment; strips of paper pleated; strips of 
paper for pleating; coloured pencils; drawing 
pins; blackboard; chart showing the different 
stages in pleating; pins; ruler; wide pieces 
of paper and a cardboard gauge. 

Children’s requirements.—Narrow strips of 
paper; wide pieces of paper; pencil; ruior; 
pins; notebook. 


DEMONSTRATION 
Pleats touching each other.— 

I. Divide the strip of paper into >} in. por¬ 
tions and mark the divisions lightly in pencil. 
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2, Place a pin to denote the centre line 
and from this line letter the spaces on each 
side in order, A, B, and C, repeating the 
lettering to each end of the paper. Fig. i. 

3, Fold the paper on the line between 
A and B so that B falls under A. 

4, Fold the paper again on the line 
belweeji B and C so that C falls under B, 
and the first fold falls on the line between 
C and the second A. 

5, Continue with this to each end of the 
paper from the centre line, so that when 
the paper is completely pleated the letter 
A shows in every space. Fig, 2. 

6, If it is desired that the pleats face 
towards the centre line, then the paper is 
folded, so that B lies above A, and C lies 
about B, the paper showing a line of C’s 
when completely pleated, 

Pleats sepaiafed with a space.— 

1. Divide the atrip of paper into ^in, 
portions. 

2. Letter the centre space D, and on each 
side of this space letter the remaining spaces 
A, B, C and D respectively, repeating the 
lettei'vS to each end of the paper, Fig. 3, 

3. Fold the paper as before so that B 
falls under A and C falls under B. Continue 
to each end of the paper, 

4. In this case, when the pleating is 
complete, the letters showing, reading from 
the centre, will be a repetition of D and A, 
Fig, 4, letter D denoting the spaces between 
the pleats which arc denoted by letter A, 

5. If the pleats are to lie facing the 
centre, space B falls over A and C over B, 
a repetition of the letters DC being seen 
on each side of the centre space when the 
pleating is completed. When the pupils are 
sufficiently sure of the principle of pleating, 
then they may be taught how to arrange 
the pleats for garments. 

Metliods of arranging pleats.—There are 
two ways of arranging pleats: (r) By using 
a strip of paper; (2) By using a cardboard 
gauge. 
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Method i the amount to form two-thirds of the pleats 

I. Take a strip of paper A, equal in length will be 6 in. The pleats therefore may be 
to the material to be pleated, and a second arranged in six ^in. pleats or twelve Jin. 
strip B, equal in length to that part of the pleats, etc., according to taste, 
garment into which the pleats are to be fitted. 3. Mark tlio centre of strips A and B, and 



FIG. \ 



FIG. 2 




FIG. 4 


2. Subtract the length of strip 13 from tlie 
length of strip A to find the amount of the 
surplus material to l)e pleated; e.g.. if strip 
A equals 9 in. and strip B equals 3 in., then 


airauge one-half of strip A into the required 
number of pleats to fit into one-half of 
strip B. 

4. Arrange the remaining half of strip A 
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into the remaining half of strip B so that the mark with a dotted line, Fig. 5, Mark with 
pleats fall in the direction opposite to those a dotted line the place where the outside 
in the first half, if so desired. fold falls. 

5. Where the paper is folded, on the 6, Open out the pleated paper and lay 
outside to form the pleats, place a pin, and it on the material to he pleated, about \ in. 
where the paper is folded on the inside, away from the edge, Fig. 6. 



FIG. 5 


TACK TOGETHER TACK TOGETHER TACK TOGETHER TACK TOGETHER 



FIG. 6 
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7, Place pins on the inaLcrial opposite even lines when tacked from top to hottoin 
the pins on ti\e paper and tack-mui'k where of the gavmcnt. 

the dotted lines fall, Fig. 6 . MjvTiiod 2 

8. Remove t)ic paper, Where the pins This method is snitiible when a very wide 
fall, fold the material and lack close to the piece of material has to be pleated, 

edge. Place the tack marks together on i. Calculate the width of each pleat from 



FIG. 7 



FIG. 8 

each side of the pins and tack through the the amount of material to be pleated, and 
two thicknesses of material, Fig. 7. make the gauge to fit the size of pleat 

9. If the pleats continue to the hem of required. Fig. 8, If a space between each 
the garment, as in skirts and drill tunics, pleat is desired, then this position is denoted 
it is advisable to place the paper guide on tlie gauge as in Fig. 9. 
along the bottom of the garment also, so 2. Mark the centre line of the material, 
that the pleats will lie in perfectly straight, Fold the material wrong side to wrong side 
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where the first pleat has to be madCj and 
tack close to the edge. Fig. 10. Work with 
the under side of the pleat towards the 
worker. 

3. Place the gauge in position and tack 
the pleat in position where shown by the 
gauge, Fig, 10, The end of the cardboard 


denotes tlie place where the fold for the 
next pleat must be made. Continue as 
before, Fig. 10, 

4. If the cardboard gauge is moved along 
the length of material, it serves as a guide 
for straight folding and tacking for the 
required length of pleats. Fig. 10, 


UNDER PART OF PLEAT 


PART ON WHICH PLEAT FALLS 


SPACE BETWEEN PLEATS 
ANY WIDTH REQJIRED 


UPPER PART OF PLEAT 


FIG. 9 



FIG. 10 
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ni. OBTAINING THE PATTERN OF 
THE DRILL TUNIC 

Arrangement of lesaoii.—The teacher 
demonstrates how to obtain the pattern, llie 
girls following her step by step to obtain 
their ow^n pattern. 

Teacher’s requirements.—A completed drill 
tunic; bodice pattern; sheets of drafting 
paper; coloured pencils; ruler; drawing pins; 
Ijlackboard showing the method of obtaining 
the pattern; scissors; tape measure. 

Children’s requirements.—^Bodice pattern; 
sheets of drafting iJaper; pencil; ruler; tape 
measure; scissors; notebook. 

DEMONSTRATION 

Measurements required,—Depth of yolce 
from shoulder to bottom edge; width of 


I 



yoke; length from the bottom of the yoke 
to the knee or shorter if desired; widtli 
ai'ound the bottom of the tunic—(i) front 
widtli, and (2) back width, The width 
across the bottom may be determined in the 
following manner. 

Front width .—Measure the length of the 
base of the front yoke. Subtract the amount 
to be allowed at each end of the yoke for 
the material to be set in plainly. This leaves 
the length into which the material of the 
tunic has to be pleated, therefore the amount 
of material for pleats alone must be three times 
this length if the pleats have to touch each 
other, which is usually the case in drill tunics, 

The total width of material for the bottom 
of the tunic will therefore be tJie amount to 
be pleated plus allowance for setting in 
plainly at each end of the yoke, plus twice (the 
width of the armhole curve plus i in.) for the 
shaping of the side seam; i,e., LB in Fig, i, 

r" 
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Suppose the length of the bottom of tlie 
front yoke is 13 in., allowance for setting in 
plainly is in. and the width of tlie armhole 
curve is 2^ in,, then the width of the bottom 
of the tunic will he;—3(13 in.—3 in.) plus 
3 in. plus in.), which is 40in. 

Back width .—As the pleats in the back 
portion of the tunic must correspond in size 
to those of the front portion, the allowance 
for setting in plainly at the back of the yoke 
will be less than the allowance at the front 
according to the difference in the lengths of 
the bottom of the back and front yokes; 
e.g., in the example quoted above, if the 
bottom of the back yoke measures 12 in., 
then, as the allowance for pleating must be 
the same as for the front, r in. only must be 
set in plainly at each end. The width at 
the bottom for the back of the tJinic will be: 
3(12 in.—2 in.) plus 2 in, plus 2(2^ in.+i in.), 
which is 39 in. 

Drafting the pattern.— 

1. Using the bodice pattern, make a 
square yoke for a drill tunic as previously 
’described, the usual widtJi of such a yoke 
being from 2 in, to in, 

2. Draw an oblong ABCD, Fig. i. AB 
equals half the front width across the bottom 
of the tunic, BC equals the length from the 
bottom of the yoke to the knee. BE equals 
I in. Using the remainder of the bodice 
pattern not included in the yoke, place the 
line indicating the base of the yoke along 
AB so that the under-arm line lies perpendicu¬ 
lar to E, 

3. Lower the armhole i in,, F. Join FC. 
FH=GD to avoid a dip at the sides. Join 
DH with a curved line. 

4. Using the back of’the bodice jjattern, 
obtain the back pattern of the tunic in the 
same way, Cut out on the pattern lines. Fig. i. 

IV. NEATENING OF SEAMS 

Where a garment is made up of material 
which is too thick a texture to admit of a 
seam being made in it to enclose the raw 
edges, a plain or single seam is made. The 
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edges are then separated and the seam 
pressed Out flat to ensure a neat appearance 
when the garment is finished. To prevent 
the raw edges of the seam fraying they may 
be ncatened by one of four metlrods; viz., 
pinking or gimping; overcasting; edges 
turned; binding. 

Arrangement o£ lesson.—The girls work 
along with the tcaclrer as she demonstrates 
the working of each method. 

Teacher’s reauirements.—A completed drill 
tunic having the seams ncatened by the four 
methods; tliree pieces of hessian; scissors; 
coloured wools; needle; easel; drawing pins; 
crossway strip of material; Lhimble. 

Children’s requiTements.— Three pieces of 
material about 2|in. by 6 in.; a crossway 
strip of material din, long; needle; cotton; 
scissors; thimble; notebook. 


DEMONSTRATION 

Join the three pieces of material together 
to form two seams with ^ in. wide turnings. 
On one side of each seam work one of the 
following methods of neatening. 

Pinking or gimping.—Take one raw edge 
of the semn, fold it over every f in, and snip 
to the depth of about Fig, i, p. 254. 

Overcasting.—This stitch is worked from 
left to right on one raw edge of the scam on 
the light or wrong side of the material, and 
is something like over sewing. 

1. Begin at the left side by making a few 
running stitches in the opposite direction to 
that in which the stitches are worked, these 
stitches being afterwards covered by the 
overcasting stitches, Fig. 3. 

2. The stiches must be uniform, not drawn 
too tightly or placed farther apart than they 
are deep. 

3. "When ending, bring the needle out on 
the wrong side, run it utider the last few 
stitches made, and make a back stitch. 
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Edges turned.—Fold the raw edge under a i. Place the right side of the strip to the 
little on the wrong side and machine-stitch, right side of the turnings, edge to edge, and 
Ing, 3- When this method is used it is as maclune-stifch about | in away from the edge, 
Well to allow I in. turnings for the seam. 2. Turn the crossvvay strip over to the 

wrong side of the material, fold under the 
Binding.—The crossway strip should bo of edge, and hem down on the turnings of 
liihngtotoncwiththematerialofthcgarment the first join, Fig. 
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BRIEF INSTRUCTIONS FOR THE 
CONTINUATION OP THE DRILL TUNIC 

Computation oi cost.—Kinds of material; 
widths; prices per yard; quantity required, 



Cutting out.—Lay the tunic and yoke 
patterns on the material as in Fig, i, and 
cut out, allowing ^iii. turnings along the 
top edge; ^in. or ^in. turnings along tlie 
side edges {this depends on the manner in 
which the seams are neatened); 3 in. turnings 
along the bottom edge for the hem, and 

in, turnings on tlie edges of the yoke, 
unless it requires a wrap when 1^ in. turnings 
must be allowed on either the front or back 
shoulder lines. 

Making up tlie tunic.—Join together each 
front and bade yoke along the shoulder 
line and press the scams flat. Lay the two 
yokes together, right sides facing, and 
inaclhne-stitdi all round the inside edges. 
Snip the turnings at each corner, turn the 
yoke inside out, and tack along the joined 
edge, afterwards machining close to the 
edge, Turn under the in. turnings on all 
outside edges and lack. Join the side edges 
of the tunic to form a single scam and 
neaten the raw edges. Measure 3 in. from 
the bottom edge and turn up the material 
to form the hem, tacking the fold to keep it 
in position. Allow the hem to "fall" natur¬ 
ally in its own position, and, where it lies 
flat on the mateidal, i:in through. Where 
any fullness occurs, lay the material in a 
small fold and pin. Fig, 2, Tack along the 



bottom edge, afterwards herring-boning 
the hem in position to single threads of the 
material, Fig. 3, By turning a hem in tins 
manner it makes a flatter hem for thick 
material and helps the pleats to set beauti¬ 
fully. For coarse serges which arc more 
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FIG. 3 


likely to frfiy, the raw edge of the hem should 
he bound with a crossway strip of lining, 
or covered with paris binding, If the latter 
is used one edge must first be machined 
over the raw edge through the single material. 
In both these cases the hem is catch-stitdicd 



FIG, 4 


down to single threads of the material, made from the same material as the tunic 
rig, 4. Face the armhole edges of the and fastened with a button, or made 
tunic with a crossway strip. Mark with from a length of woollen braid knotted 


a pin the length to be set plainly in the at the ends. Fig. 6 shows the completed 
front yoke, and form six pleats with the tunic. 


remainder of the material, 
arranging them to form 
three box pleats as 
in Fig. 5, Tack the 
pleats in position. Arrange 
the back portion of 
the tunic in the same 
way. Set the pleated tunic 
in the front and back 
yokes, machining them in 
position close to the edge 
of the yoke. Machine 
together the armhole 
edges of the yoke. 
Work another row of 
machine stitching on all 
the edges of the yoke ^ in. 
away from the first line. 
Fig, 6. Press the tunic on 
the wrong side of the 
material, pressing the 
pleats well, and remove 
all the lacking threads. 
Place slots on the side 



seams. A belt to pass 
through the slots can be 


FIG. 5 
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PIG. 6 

V. REPAIR WORK 


A im o£ lesson.—To teach the pupils how 
to make patches in difficult positions. 

Acrangement o£ lesson.—The pupils will 
practise the principles first on pieces of 
material, as the teacher demonstrates. These 
\^'ill afterwards be mounted in their note¬ 
books. Actual garments will be repaired 
later. 

Teacher’s requirements.—Large pieces of 
material suitable for demonstrating the 
various kinds of patch; garments which 
have already been repaired in the manner 
to be demonstrated; charts showing the 
different stages in the various forms of 


patcliing; coloured wools; needle; pins; 
scissors; thimble; easel; drawing pins. 

Children’s requirements.—Pieces of mater¬ 
ial which require patching and which are 
suitable for teaching these new methods of 
patching; smaller pieces of material from 
which to cut the patches; needle; cotton; 
thimble; pins; scissors. 

DEMONSTRATION 

When a hole occurs near a seam or hem, 
or in a gathered portion of a garment, it is 
necessary to unpick the sewing for a distance 
to enable the patch to be fixed well and 
more easily. 

1. Unpidc the sewing for a short distance 
beyond the hole and the worn part—just 
enough to allow freedom of liancIJing. 

2. Cut the patch large enough, allowing 
for turnings of the seam or hem. Place it 
carefully in position on the wrong side of 
the garment, noting the selvedge threads, 
and tack it firmly before hemming it in 
position, Fig, i. 



FIG. 1 
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3. Shape the patch to match the seam or 
hem of the garment, using the worn part 
as a guide, thus leaving the necessary 
turnings. 

4. Cut away the worn part, and sew the 
patch on the right side of the material. 

5. Sew up the seam, hem, or gathers, as 
originally fixed, Figs. 2 and 3. 

6. In some cases two patches are necessary, 
as, for instance, when a garment wears at 
the under-arm seam, These two patches need 
not be exactly alike in shape or size, but 
both must be shaped .straight to a thread 
of the garment. If they can be so arranged 
it looks neater if they both cross the seam 
at tlie same point, Fig, 4. 

7. For a tear which occurs at the base 
of an opening, or where a pocket is joined 
to a garment, partially unpick the sewing 
as previously described before the patching 
is carried out. To prevent a second tear 
occurring at the same point, make the 
opening a little longer by attaching an 
extra piece of material to the false piece, 
so that the garment may be put on or 
removed more easily. The join may be 
hidden by decorative stltchery if desired. 


Fig. 5. Change the position of the pocket 
slightly so that the corner lies on the double 
material of the patch, Fig, 6. 



FIG, Z 


SECOND YEAR COURSE-FIRST TERM 


Pattern making.—Sleeve; collars. 

Garment or article to he made.—Pyjama 
suit completed; duchesse set begun. 

Knitting.—Jumper begun. 

Processes.—Setting in the sleeve; setting 
on the collar. 

Decorative stltchery.—Petal stitch; Cretan 
stitch; wheat ear stitch. 

Repair work,—Darning a thin place; 
darning a hole in damask. 

Discussion of work.—During this discussion 
two completed pyjama suits should be 
shown to illustrate two different styles; i.c., 


one having a jumper and the other a coat. 
All the differencc.s between the two styles must 
be noted; e.g., the extra material needed for 
the fastening of the coat; the collars and their 
method of setting on; tlic styles of sleeve; 
and the general finish of the garments. 

A completed decorative article should be 
shown, such as a duchesse set or luncheon 
set, which illustrates the stitches to be 
taught during the year, or the further 
application of stitches already taught. 

Jumpers provide ample scope for the 
pupils to extend their knowledge of knitting. 
The printed leaflets offer a wide variety of 
designs to suit all tastes. One or two com¬ 
pleted jumpers should be exhibited. 





GARMENT 


RIGHT SIDE 
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I. DRAFTING THE SLEEVE PATTERN 

Arrangement of lesson.—The teacher will 
demonstrate the drafting of the pattern on a 
large piece of paper pinned to tlie blaclcboard, 
the pupils working with her step by step. 

Teacher’s recLuirements —A large sheet of 
drafting paper; coloured pencils; two black¬ 
boards, on one the drafts of the two 
patterns are illustrated in different coloured 
chalks, and on the other the sheet of drafting 
paper must be pinned; glass-headed pins; 
ruler; scissors; a drafted pattern of both 
styles of sleeve; tape measure; a finished 
garment showing the two styles of sleeve. 

Children’s reauirements.—Sheet of drafting 
paper; pencil; ruler; pins; tape measure; 
scissors; notebook. 

DEMONSTRATION 


Sampler Showing Decorative Stitchehy 

For the repair work, attention must be 
drawn to (i) table cloths or napkins which 
have been suitably darned; {2) an article 
which shows the method of repairing a 
hedge tear and cross-cut; and (3) the repairing 
of a long tear with machining in any coarse 
household linen, such as a sheet. 

Aitei the discussion of the term's work, 
the new pattern to be drafted may be con¬ 
sidered; i,e., the sleeve. The simplest form 
of sleeve is the plain sleeve with one seam. 
This may be drafted (1) for the seam to lie 
in the armpit, or (2) for the seam to meet 
the under-arm seam of the bodice. Tlic 
approximate shape of the sleeve may be 
determined by demonstrating to the pupils 
with an oblong piece of paper pinned in the 
form of a cylinder and slipped over the 
arm. They will readily realise that a portion 
must be cut away from under the arm in 
order that the paper may reach the top of 
the shoulder with ease, In this way a rough 
outline of the shape of the sleeve mav be 


Measurements leauired,— 

Ann width .—^This is incasiircd round the 
thickest part of the arm, with the tape 
measure under the armpit, and taken 
straight round, Pig. i. 
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Inner arm length. —Tliis is measured from 
the armpit to the wr^t with the tape measure 
inside the bend of the arm, Fig. a. 



FIG. 2 

The teacher must first demonstrate the 
positions of the tape measure for these 
measurements, afterwards allowing the girls 
to measure each other, and then confirm 
their measurements, 

Drafting the pattern.— 

Style I — Seam in armpit .— 

1. Draw a line AB =the arm width plus 
1^ in. (extra allowance for freedom of 
movement). 

2. From B draw BC at right angles to AB, 
so that V>C=\ arm width plus lin, 

3. Extend BC so that CD=inner arm 
length, Complete the oblong ABDE. 

4. Draw CF parallel to AB. 

5. G=iAB; H=-^ED: join GH. 

6. Join GF and GC with dotted hues. 
J=^FG; K=iCG; JL = i^in.; CM=iJ in. 

7. Draw in the curve for the top of the 
sleeve as shown in Fig. 3, 

8 . DN=EO=i|iiL (This allows for 
gathers at the wrist.) Join CN and FO with 
slightly curved lines. Fig. 3. 



FIG. 3 


9. HP=ii in. Draw the curved line OPN 
for the bottom of the sleeve. 

The convex curve on one side of the centre 
line GH represents the upper portion of the 
sleeve which covers the shoulder joint, The 
concave curve on the other side of GH 
represents the under part of the sleeve 
wfiicli lies under the armpit. The dotted 
line shows the sleeve widened at the wrist 
for use when a frilJ is required. 

Style 2—Seam to seam.— 

I. Draw in the construction lines as for 
the sleeve, Style 1, with the exception of 
the curve for the top of the sleeve. 
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3, FQ = CR = I in,; FS = ^FG-; Cf = 
^CG; GY = ^SG; XY = GM = ^T; 
MZ = fin. 

3. Draw in the curve as shown in Fig. 4. 
Cnt out both patterns on the pattern lines. 



II. SETTING IN THE SLEEVE 

Aim ot lesson,—To teach the pupils (r) how 
to determine the correct sleeve for tire right 
and left arms, and (2) the method of setting in 
a sleeve to give the correct "hang." 

Arrangement of lesson.—The pupils will 
carry out the teacher's directions as she 
demonstrates, using their own gannent. 

Teacher’s reauirements.— A completed 
jumper or coat made from the bodice pattern; 


hessian Lo represent a second jumper or 
coat without sleeves; two sleeves having 
the seam joined and the bottom edge 
ueateiied; pins; scissors; thimble; pencil; 
tape measure; needle; wool; an illustration 
of the setting in of a sleeve drawn on the 
blackboard or on a chart. 

Children’s requirements.—Pyjama jumper 
or coat without sleeves; two sleeves prepared 
for setting in; pins; scissors; pencil; tape 
measure; needle; sewing cotton; thimble; 
notebook. 

DEMONSTRATION 

1. Prepare the armhole by hollowing out if 
necessary. The luider-ann pact of the garment 
must fit up lo the armpit, The shoulder line 
may be tested by placing a tape measure 
under the annpil and holding it vertically at 
the back of the body. 'I'lic shoulder seam 
must project -Jin. beyond the tape, Fig. i, 

2. Test the width of the sleeve before 
fitting in Iho armhole by measuring round 
the armhole and also along the top curve 
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of the sleeve and coinpanng the lengtlis. If 
the latter Is i in. longer, then the sleeve is 
ready for setting in; if it is more than 1 in,, 
then the sleeve must be made narrower 
or the armhole liollowed a little more, 

3, Tack-mark the sleeve pitch or inset 
mark for the sleeve scam which lies i^in. 
nearer the front from the undcr-arm scam. 

4, Determine the correct sleeve for the 
right and left arms. 

(rt) To determine in which armhole the 
sleeve has to fit, liokl the sleeve at 
right angles to the body. 

[b] If the sleeve has been draflcd to fit 
scam to seam ivitliihc iinder-arin seam, 
hold the sleeve seam facing backwards; 
then the slightly hollowed portion at 
tlie sleeve liead imist fit to tlie front 
of the arm, Fig. 2. 

(c) If the sleeve has to be set witli llic scam 
to the front of the nndcr-arm scam, 
then hold the sleeve with the seam 


6. Turn the garment over the sleeve so that 
the sleeve hangs inside it, and work with the 
inside of the sleeve tow’ards tlie worlrer. Fig, 4. 



facing forwards. Again the liollowed 
portion must lit to the front of the 
arm, Fig, 3. 

5, Holding the sleeve scam from the inside, 
place it to the inset mark of the garment 
with the right side towards the worker, and 
pin securely. 




FIG. A 
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7. pin the remainder of the sleeve into 
the armhole, easing it a little under the 
arm. fitting it plainly along the back and 
front, and easing in carefully the remaining 
fullness over the shoulder, allowing a little 
more in front of the shoulder seam than 
■behind it. All pins must be inserted from the 
inside of the sleeve to be under .control of 
the left thumlj when easing in the fullness. 
Fig. 4. 

8. Test the "hang" of the sleeve after 
pinning, and alter if necessary. 

g. Tack the sleeve in position with small 
tacking stitches. 

10. Machine the sleeve into the gannent, 
working from the inside of the sleeve. 

11. Neaten the raw edges by (4) overcasting 
the two together, or {b) binding with a 
crossway strip, 

The sleeve cut in Style 2 pattern is set 
in the garment in the manner already 
described, beginning with the seam of 
the sleeve placed to the seam of the 
garment, 


UI. DRAFTING THE COLLAR PATTERN 

Arrangement oS lesson.—^The pupils draft 
their patterns along with the teacher, 
following her step by step. 

Teacher’s requirements.—Patterns of the 
various styles of collar; completed garments 
showing a flat collar and an upstanding 
collar; the method of obtaining the different 
styles of collar illustrated on one black¬ 
board; a second blackboard on which is 
pinned a sheet of drafting paper; coloured 
pencils; scissors; tracing wheel; bodice 
pattern, 

Children’s requirements.—Sheet of drafting 
paper; pencil; scissors; tracing wheel; bodice 
pattern. 

Introduction.—^The shapes of collars vary 
between two extremes—the collar may be 
cut to stand up at the back of the neck, 


or it may be cut lo lie flat on the shoulders, 
and between these two extremes many 
varieties of collar may be cut. The main 
principle underlying tlic cutting out of 
collars is Uiat the straightcr the neck line 
is cut the more the collar tends to stand up, 
and Uie rounder the neck line the flatter the 
collar lies. Any style of collar may be cut 
from the bodice pattern by placing the 
shoulders of the back and front portions 
together in the same manner as when drafting 
yokes. 

DEMONSTRATION 

Flat collars.— 

1. Place the bodice pattern on a folded 
sheet of drafting paper with the shoulders 
together, and the back of the bodice pattern 
to the fold of the paper if the garment 
has to be fastened at the front or vice 
versa. 

2. Draw on the bodice pattern the style 
of collar required. Fig, i shows three styles 
of collar. 

3. Wheel all round tlie design with 
a tracing wheel, and cut out the 
pattern of the collar from the paper 
underneath. 

4. If desired, the neck line of the garment 
may be altered from the usual round shape 
to form a V-shape at the front. Fig. 2 
shows two collars drafted to suit the altered 
neck line. 

■Upstanding collars.—This style of collar 
is usually to be found on a tailored garment; 
e.g., shirt blouse, and is made in conjunction 
with revers. Instead of making a front 
opeiiiug in the usual way, a facing of 
material is joined to the front edges of the 
blouse. 

Carrying out the principle of cutting 
collars, begin by drawing a straight line AB, 
or a slightly curved line (depending on the 
desired shape) equal in length to the 
neck edge. Measure the required depth 
of the collar, and draw to the shape desired, 
Fig- 3- 



FOLD 
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FIG. I 


FIG. 2 



IV. SETTING ON THE COLLAR 

Aim o£ lesson.—To teach the inipils the 
correct method of attaching any kind of 
collar to a garment. 

Arrangement of lesson.—^Thc pupils carry 
out the teacher's instructions on their own 
garments as she demonstrates each process. 

Teacher’s requirements.—Two completed 
garments, one having a flat collar attached 


and the other an upstanding collar; hessian 
cut to represent the front and back bodice 
portions of a garment; a flat collar; an 
upstanding collar; pieces of material for 
facings; sketches illustrating the various 
stages of the lesson on a chart or blackboard, 
pins; needle; wool; scissors; thimble; cross¬ 
way strip of material, 

Children’s requirements.—Their o\to gar¬ 
ment and the collar to be attached; specimen 
pieces of material to represent a bodice 
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portion on which to attacli the alternative 
kind of collar; pieces of material for facings; 
pins; needle; sewing cotton; scissors; thimble; 
notebook; crossway strip of material. 

DEMONSTRATION 

Setting on a flat collar — 

1, Place the collar in position round the 
neck line of the garment with the undei' 
side of the collar to the right side of the 
garment. Tack in position, 

2, Place a crossway strip to the edge of 
the collar and the garment, and machine 
the three together, Fig. i. 

3, Raise the strip, turn it down to the 
wrong side of the garment, and secure it 
with hemming stitches, Fig. 1. 



Fie. i 

An upstanding collar.— 

I. Using the front bodice pattern cut out 
a facing in mateiial for each side, wide 
enough to lie along the shoulder line for 
about 2 in. in order that the rever may fold 
back, and about 2 in. longer than the opening. 
Fig, 2. If possible the free edge of the 
facing should be selvedge to avoid hems 
which may show through the blouse when 
pressed. If this is not possible, then the 
facing may be narrowed towards the base 
of the opening as shown by the dotted line. 
Fig. 2. 



2. Lay the right sides of the facings to 
the right side of the material edge to edge 
as in Figs. 3A and 4A. Run-stitch the edges 
of the opening only if the collar is to be 
joined to the end of the revers. Figs, 3A and 
3n. If the collar is not to be stitched all 
the way, then stitch the facing to the garment 
along the neck line as well as clown the front 
so that the revers are completed when 
turned to the right side, Figs. 4A and 40. 

3. Turn the facings and neaten the raw 
edges by (a) turning a narrow fold on the 
wrong side and securing it with small running 
stitches; or [b) overcasting. 

4. Machine the two pieces of the collar 
together on all edges except the neck edge; 




FIG, 3 A 


FJG. 3 D 
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turn right side out and tack along the 
joined edges. 

5, Stitch one edge of the collar on the neck 
edge of the blouse on the right side. Turn 
in the remaining edge of the collar and hem 
it to the back of the neck, slip-stitching 
across tlie facings, Fig. 5. 



FIG. 5 

6 . The collar may also be attached by 
first stitching one edge along the neck edge 
of the blouse on the wrong side and felling 
the second edge of the collar along the 
turnings on the under side of the collar, 
Fig. 6. 


BRIEF INSTRUCTIONS FOR THE 
CONTINUATION OF THE PYJAMA SUIT 

Measurements required.—Hip measure¬ 
ment; side length from waist to ankle. 

Obtaining the pattern.—Alter the bodice 
as in Figs, ia and id, to allow the jumper 
or coat to fit with case over the hips, Find 
the difference between half the bust measure 
phis I in. (AB-f-CB) and half the hip 



FIG, 1A 


S—VOL. IV-S 
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measure phis lin, EG = AB plus half the 
difference, FH = DC plus half the difference, 
Widen the shoulder line I in. Lower the 
armhole i in. and widen ^ in. Extend 
the front for the coat. Alter to required 
length. 

Wideji the sleeve pattern j in, on each 
side to correspond, "Fig, 2. 



F16, 2 


Using tlie knicker patlem, make tlie 
alterations as in Fig. 3. 



Computation of cost.—Kinds of material; 
widths; prices per yard; quantity required, 

Cutting out.—Cut out, allowing Mn, 
turnings and enougli for .a liem if desired 
at the bottom of the leg. Cut out strips for 
facings or collar and one or two pockets from 
the shaping of the material, 

Making up the suit.—Join the under-arm 
and sleeve scams with a French seam. Turn 
up or face the bottom of the sleeves and set 
them in. Neaten the neck line if round or 
V-shaped by facing, or by setting on a 
flat collar. If a coat, face the wrap-over, and 
set on a collar with revers, Turn up a hem 
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or face the bottom edge. Face die lop edge 
of the pockets and place one in position on 
the left breast; or one at each side of the 
centre front along the bottom, Figs. 4 and 5. 
Sew up the leg scams of the Irousci-s, after¬ 
wards sewing the body seams. Face or turn 
hems along the bottom of the legs. Face 
the waistline and insert clastic. 

V. DECORATIVE STITCHERY 

Aim of lesson.—To extend the pupils’ 
knowledge of stitchery for the ornamentation 
of household articles. 



Arrangement of lesson.—As the teacher 
demonstrates lire working of each new stitch 
the pupils will work with her step by step, 

Teacher’s leciiiirenients.—A piece of crash; 
coloured wools; needle; scissors; thimble; 
duchesse sets showing the application of the 
new stitches and others which have already 
been learnt; blackboard or chart containing 
sketches of the various stages in the working 
of each stitcli; easel; drawing pins. 

Children’s reauLrements.—A piece of crash 
to be used as a sampler; embroidery cottons; 
needle; scissors; thimble; pencil; notebook. 



FIG. 4 


FlO. S 
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DEMONSTRATION 

Petal stitch.—This stitch Ifuids itself to 
the decoration of curved lines, and has a 
most effective appearance when finished. 

1. Draw a faint pencil line on the crash. 

2. Begin at the left end of the line by 
bringing the needle through the material 
I in. along the line. 

3. Insert the needle at the starting point 
and bring it through exactly half way 
between the two, Fig, i. 

4. Make a chain loop at an angle to the 

line, Fig. 2. ., „ 

5. Fix the chain loop down with a small 
stitch as in lazy daisy stitch, and pass the 
needle through on the traced line ready to 
begin the next stitch, Fig. 3. 


Cretan stitch.—This stitch is useful for 
fillings, being easily adaptable to spaces of 
varying widths, 

1. On the crash trace a design such as the 
one in Fig. 4. 

2. Begin by bringing the needle through 
the material at the apex of one of the points 
in the design from the wrong side to the 
right side. 

3. Place the needle through the right- 
hand traced line close to where the wool 
first came out, and bring it out again just a 
little below .and nearer the centre of the leaf, 
passing it over the working wool, Fig, 4, 

4. Repeat the process on the opposite 
side and continue filling in the space, working 
alternately from one traced line to the other, 
Fig. 4. 



FIG. 4 
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Fig. 2 shows a set which consists 
of one large circular mat and four 
small circular mats. Work the 
traced circular line with a line 
of running stitches, afterwards 
covering them closely with blanket 
stitches, Work blanket-stitched 
loops round the outside edges 
of all the mats, working them in 
groups of six as shown in Figs. 
3A, 3D, and 3c. At a suitable 
distance from the outside edge 
of each mat construct a con¬ 
centric circle and work petal stitch 
along the traced line. 

The decorative stitchery may 
be applied in a similar manner 
to a set consisting of one large 
oval mat and two medium sized 
circular mats. 

Those members of the class who 
work more quickly than the average 
may like to complete their work 
by the end of Ihis term, since a 
diicliesse sot is a useful present to 
give at Christmas, 
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VI. REPAIR WORK—DARNING 

TEXTILEa 

Aim oJ lesson.—To teach the pupils how 
to prolong the life of household garments, 

Arrangement of lesson.—While the teacher 
demonstrates the pupils wiU practise the 
principles on a piece of material which will 
afterwards be mounted in their notebooks 
as a sampler. 

Teacher’s requirements.—Large pieces of 
material suitable for demonstrating the 
different darns; articles which have already 
been repaired; charts with illustralive 
sketches; ciiscl; drawing pins; coloured 
wools; needle; scissors; pins; thimble, 

Children’s requirements.—Pieces of material 
which require darning; needle; cotton; pins; 
scissors; thimble. 



FIG, ) 


Introduction,—All darning is worked on 
the wrong side of the material except on 
lined garments. When darning on the wrong 
sidC; always leave loops to allow for shrink¬ 
age—from to Jin. is quite sufficient. If 
darning on the right side, loops must not 
be left, but care must be taken that the 
threads do not cause the material to pucker. 
When crossing a tear always keep the thumb 
and forefinger of the left hand on the raw 
edges while darning the thread through to 
avoid fraying. After darning press with a 
hot iron on the wrong side of the material. 

Materials to use.—For linen, use fine 
flourishing thread or flax thread with a fine 
straw needle. For woollen materials use 
suitable wools, but if any difficulty arises 
in matching the colours, selvedge ravellings 
of the material may be used. 


DEMONSTRATION 


Darning a bole in fine material (damask).— 
I. For a small hole work single darning 
all round the hole to strengthen the worn 
part of the material, then darn in the 
opposite direction, thus weaving a new piece 
of material into the hole, Fig. 2. 




r' 717-n 
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Darning a thin place.—Darn all over and 
around the thin place, selvedge way or the 
way of the strain, Fig, i, 


FIG, 2 
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2, For Jarge hole a patcli must be 
iarned in. 

(^i) Cut 1 patch about larger than 
the hole, selvedge and weft way. 

(i>) Place the right side of the patch to the 
wrong side of the material and tack 
carefully in position, tacking down the 
edges on the wrong and right sides. 

(c) Darn on tlie right side {selvedge sides 
first) across the overlapping edges, 
continuing with the darning stitches 
for I in. on both the patch and the 
material. Fig. 3. 

When they have mastered the principles 
and attained a standard of proficiency, tlic 
pupils must carry out these darns on any 
household article from their home. 



SECOND YEAR COURSE-SECOND TERM 


Pattern making.—Cuff. 

Garment or article to be made.—Gym 
blouse; duebesse set continued; lunciicon set 
begun, 

Knitting.—Jumper continued. 

Processes.—Wrist openings; setting on a 
cuff; fastenings; tucking. 

Decorative stitchery.—Raised cliain stitch; 
Portuguese border and chain stitch; loiig-and- 
short stitch, 

Rejair work.—JJaniing textiles conliniied. 

Discussion oS work.—A gym blouse should 
be exhibited and its chief features noted. 
Reference must be made to the principles 
learnt during the first term, such as setting 
on the collar and setting in the sleeve. 
Attention must be drawn to the new method 
of neatening the bottom of the sleeve; viz.. 



Oy-M Blouse 
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by means of a cuff, and the differen t processes 
involved by the use of this jnethod, such as 
wrist openings and fastenings. Garments 
having different kinds of fastenings should 
be on view for reference purposes. 

The completed duchesse sets slionkl be in 
evidence once more, along with two different 
styles of luncheon set, Keen embroidery 
vvorl:ei-s will be eager to begin a second 
decorative article which may be completed 
al home if time does not permit at school. 

Any difficult stitch which may arise in 
the knitting of the jumper should be dealt 
with. It is advisable to make a comparison 
between the teacher’s completed jumper 
and the pupils’ knitting, both in regard to 
the progress made and the quality- of the 
work. The girls must tlion be encouraged to 
work quickly and attain a certain standard 
of perfection at the same time. 

For the repair work, it would be as well for 
the teacher to have with her certain articles 
which have already been repaired, illustrating 
the methods to be dealt witli during the term. 

After the discussion of the work the 
salient features of the pattern to be drafted 
may be considered, as, for instance, the 
measurements required in order to draft 
the cuff pattern, and the places where the 
tape measure must fall in order to obtain 
the correct measurements. 


I. DRAFTING THE CUFF PATTERN 

Arrangement o 5 lesson.—The pupils will 
draft their own patterns as the teacher 
demonstrates on the blackboard. 

Teacher’s requirements.—A sheet of draft¬ 
ing paper; coloured pencils; chart showing how 
to obtain the cuff measiircTnents; blackboard 
on w’hich the draft of the cuff is illustrated; 
blackboard to be u.sed for demonstrating 
the draft; a drafted pattern; a gym blouse; 
drawing pins; scissors; tape measure; ruler. 

Children’s requirements.—A sheet of draft¬ 
ing paper; pencil; ruier; tape measure; 
scissors; notebook. 


DEMONSTRATION 

Measurements required.— 

I. Round the wrist, taken closely over the 
wrist bone, Fig- i. 



2. JDeplh of cuff, according to taste, Fig, 2, 

3. VVidtli round tlic arm at the top of the 
cuff, Fig. 2. 



4. Round the hand, measured round the 
knuckles with the thumb placed under the 
palm and the end of the tape lying on 
the back of the hand, Fig, 3. 



This is a measurement required when a 
cuff is being made without fastenings, and 
so must be large enough to pass over the 
hand comfortably. 

The girls must lake each other's measure¬ 
ments, the teacher afterwards confirming 

them. 


A THREE YEARS’ COURSE OF NEEDLEM'ORK 277 


The pattern is drafted as for a Lightly 
fitting Cliff, the bottom line AB being the 
jneasiivement round the hand and the lop 
Jine EF being the width round the arm at 
the top of the cuff. 

Drafting the pattern 

1, Draw a line A 15 equal Lo Ihc width 
round the wrist. C = |AB. 

2, CD equals the width of the cuff (drawn 
Eit right angles to AB). DE = DF = i 
width round the arm at the top of the cuff. 

3, Join AB and EF with curved lines, 
curving to ^-in. at the centres H and G 
respectively, Fig, 4. 


G 



FIG, 4 

The top line or one end of tlic cuff may be 
shaped according to fancy after the founda¬ 
tion draft has been properly made as in 
Figs. 5 and 6, lixtra allowance must be 




made for the amount of the required wrap- 
over. For a very narrow cuff one consisting 
only of a straight band is satisfactory, 

A cuff is made in double material and if 
one end is pointed care must be taken to 
avoid cntling two cuffs for one arm. 


ir. WRIST OPENINGS 

Airangoment oE lesson.—As in previous 
lessons, the pupils will work along with the 
teacher step by step. 

Teacher’s ceauii'emeiits.—A piece of mater¬ 
ial to i-Gpresent the bottom portion of a 
sleeve; strips of the same material; coloured 
wools; needle; scissors; tlhmble; pins; gym 
blouse showing the completed wrist openings; 
sketches on the blackboard, 

Ohildfen’s reiuirementg.—A piece of mater¬ 
ial to represent the bottom portion of a 
sleeve; strips of the same material; cotton; 
needle; .scissons; tliimble; pins; notelxiok. 

Introduction.'—In order that a sleeve with 
a closely fitting cuff which fastens may be 
removed quite comfortably over the hand, 
the opening must extend above the cuff 
into the lower part of the sleeve itself. To 
determine how far the opening should 
extend, the total length of the opening in 
the cuff and sleeve togetlicr .sliould equal 
the wrist measurement; c,g., if the wrist 
measurement is 6 in, plus 1 in, for the wrap- 
over (i.e., 7 in.) and the depth of the cuff 
is 3 in., then the opening must extend 3 in, 
in the sleeve. Openings must be neatened 
in such a way that the back part of the 
sleeve wraps over the front. The position 
of the opening may be (i) in the .seam of 
the .sleeve or (2) cat in the .sleeve, 

Neatening the opening.— 

I. If the opening is in the scam of the 
sleeve, care must be taken that it does not 
gape apart and show the arm, as the opening 
is rendered conspicuous since it occurs 011 
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DEMONSTRATION 


the front of Hie aiTii, A good method whicJi 
may "be used to prevent this is to neaten 
the opening V'itli the continuous wrap 
method taught in the junior school. When 
carrying out this method, it is necessary 
to snip across the first turning of the French 
seam, just on a level with the end of the 
machining, to allow the wrap to be fixed 
continuously, Fig. i. Neaten the raw edges 
caused by the snipping with buttonholing. 



2, When an opening is cut in the sleeve 
it is made on the under side of the sleeve 
one*tliird of the under side from the scam, 
Fig. 2. In this position the opening is out 
of sight both from the back and front wlien 
the arm is hanging naturally against the 
side, and because of this it is tJie method 
usually adopted by good workers, especially 
in the making of shirt blouses. Neaten the 
opening before the seam of the sleeve is 
joined by the following method. 



1. C«t two false pieces selvedge way, one 
2| in. wide and i in. longer than the opening, 
and the second lin, wide and ^in. longer 
than the opening, 

2. Tack and machine the wide piece to 
the wider part of the sleeve and the narrow 
piece to the narrow part, the extra length 
falling above the slit. 

3. Snip the turnings on a level with the 
end of the slit. 

Make an extending wrap with the wide 
piece, machining along the folded edge and 
the seamed edge afterwards. Make a false 
hem with the nari'ow piece, machining the 
latter along all tlie edges to Iceep them 
firm. 

5. Mitre the end of the extra length of the 
wide piece and cut away the under part, 
leaving ^ in. turnings along the mitred sides 
above the level of the machining along the 
base of the triangle. 

6. Place the wrap over the false hem 
and machine the triangle through all the 
thicknesses of material. Fig. 3. 

7. Neaten the raw edge at the back with 
buttonholing or overcasting, 



Fig. 3 





A THREE YEARS’ COURSE OF NEEDLEWORK 279 

III, setting the CUPP ON TO A 
SLEEVE 


Arrangement of lesson.—TJip pupils worlc 
along with the Icachci' as she proceeds with 
each step. 

Teacher’s rcquirements.-"Thc bottom por¬ 
tion of the sleeve used for the ncateniiig of 
the opening in Lesson II,; a cuff; coloured 
wool; needle; thimble; scissors; pins; lilack- 
board or chart with illustrations; a gym 
blouse, 

Children’s requirements.—The specimen of 
a neatenecl wrist opening used in Lesson 11 ,; 
a cuff; cotton; needle; thimble; scissors; 
pins; notebook. 


DEMONSTRATION 

1. Preparc the cuff by niacliining together 
the two short sides and the bottom edge of 
the cuff and lining, placing them right side 
to right side, leaving unstitched at the 
wrist end of the short sides. Turn on the 
right side and tack along the joined edges. 

2. Prepam tlic bottom edge of tlic sleeve 
by inserting a gathering thread all round. 
Arrange the gathers towards the l)ack of 
the arm, more gathers lying on the top of 
the arm than under the arm. 

A cuff may be set on the sleeve by one of 
three methods. 

Method i 

1. Place the cuff inside the sleeve with the 
lining or under side to the wrong side of 
the sleeve. Stitch the edges of the lining and 
sleeve together, taking care that the over¬ 
lapping side of the opening is folded back 
if a continuous strip has been used, Fig. i. 

2. Raise the cuff from the inside of the 
sleeve, allow the turnings to fall inside the 
cuff. Turn under the turnings of the outside 
of the cuff and machine over the gathering 
thread. Machine the remaining edges of 
the cuff to keep them firm, Fig. 2. 



FIG, \ 

Method 2 

This is worked in c.xactly tlie opposite 
way to Method i. 

1, Stitch the outside of the cuff to the 
outside of the sleeve. 



FIG. 2 
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2, Tiu-u the sleeve inside out and fell the 
lining of the cuff inside the sleeve, just below 
the gathering thread, Fig. 3, without letting 
the stitches show on the right side. 



FIG. 3 

SIethod 3 

Set the gathers into the cuff in the same 
way as gathers are set in a band in the 
knickcr garment, 


IV. FASTENINGS 

Aim of lesson.—To teach the correct 
method of sewing fastenings, 

Arrangement of lesson.—As the teacher 
demonstrates, the pupils practise the 
principles on their own material. 

Teacher’s reqhirements.—Garments which 
have in use the different kinds of fastening; 
large hooks and eyes; press studs; the 
portion of the sleeve used in Lesson fll.; 
coloured wools; needle; scissors; thimble; 
pins; chart showing the various stages of 
attaclriiig fastenci-s. 


Children’s requirements.—The portion of 
the sleeve used in the previous lesson; 
hooks and eyes; press studs; cotton; needle; 
scissors; thimble; pins; notebook. 

Introduction.—Apart from buttons and 
buttonholes as a means of fastening a 
garment, there are two other methods; viz,, 
by mean.s of (i) hooks and eyes; and (2) 
press studs. Hooks and eyes form a strong 
fastening when there is much, strain on a 
garment, and press studs are more suitable 
for thin materials and loosely fitting garments. 


DEMONSTRATION 

To denote the position of the fasteners.— 

1. Fold over the wrap of the portion to be 
fastened; c.g,, a cuff, and stab pins through 
both sides of the opening where the fasteners 
are required, 

2, Raise the wrap slightly and insert pins 
at the points where the first pin pierces the 
wrong side of the upper part of the cuff 
opening and tlie right side of the lower part 
of the Cliff, Fig. i. 



3, The point where the last set of pins 
enters the material denotes the position of 
the end of the head of the hook and the 
end of the eye where the hook is attached, or 
the centres of each part of the press studs. 

To sew on hooks and eyes.— 

1, Always use strong cotton. 

2. Place the hook in position on the 
wrong side of the opening and fix it in place 
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bv inserting two or three stitches across the 
hook between the two rings, Fig. 2A. 

3. Biittonhole-stitcli round the two rings 

to the material, Fig. 2in 

4. Pass the needle llu-Qugh the folds of 

the material and make four or five straight 
stitches near the bend of the iiook to keep 
the hook firm, Fig. 2H. _ , , „ 

5. Pass the needle back again and end oil 
with a few back stitches at the base of the 
hook. The stitches must not be visible on 
the right side of the garment. 

5 . Place the eye in position, and button¬ 
hole-stitch round the two rings, afterwards 
inserting four or five straight stitches at each 
side above each riiig, and ending with back 
stitches. Fig. 3 ' 



To sew on press studs.— The knob part 
of the stud has a flatter base than the 
sodeet or cap part, and is therefore usually 
sewn on tlic wrong side of the upper part 
of the opening to give a neater appearance 
to the finished garment, especially if the 
garment is made of thin material. The 
stitches must not be visible on the right 
side of the garment. 

Make a back stitch at the point to be 
covered by the centre of the stud, place 
the knob or cap in position, and work four 
or five overcasting stitches through each 
hole and the material, Figs. 4A, 40 and 40, 
When passing fi'om one hole to the next 
the needle must be placed in as in Fig. 4A 
to avoid unsightly strands across the disc, 


V, TUCKING 

Aim of lesson.—To teach the pupils how 
to dispose of fullness in an ornamental 
manner. 

Arrangement of lesson.—Ihe girls follow 
the tcadier step by step, using a piece of 
material which will afterwards be placed in 
their notebooks as a sampler, 

Teacher’s rectuirementa.—A large piece of 
hessian; coloured wools; needle; tuck marker; 
scissors; thimble; blackboard on which are 
written the rules for good tucking; ciiait 
illustrating the cliief stages of the lesson; 



FIG. AA 


riG. 4n 


riG. AC 
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ganneiUs showing tucking; pieces of material 
showing the different methods of arranging 
tucks. 

Children’s requirements.—A piece of mater¬ 
ial suitable for tucking; tuck marker; needle; 
cotton; scissors; thimble; pencil; notebook. 

Introduction.—Tucking enables a large 
amount of material to be disposed of, the 
fullness being compactly arranged to fit 
into a band or seam. Tucks are really pleats 
on a small scale which are sewn down along 
part or the whole of their length according 
to the purpose for which they are intended. 
They may be made either (i) selvedge way to 
reduce the width of a garment; e.g., in a 
blouse or nightdress where fullness is 
required over the bust, the fullness may be 
reduced to fit the yoke or shoulder seam by 
means of tucks; or [2) weft way to reduce 
the length of a garment; e.g., in the case 
of a new garment for a growmg child, the 
garment being made longer than the required 
length, the length may be reduced by means 
of tucks. This will admit of the garment 
being lengthened when required by letting 
down the amount of material contained in 
the tuck, 

Tucks are often used purely for orna¬ 
mentation and in such cases may also serve 
the useful purpose of hiding a join; e.g., 
(i) when it is necessary to lengthen or widen 
children's garments by the addition of an 
extra piece of material; or (2) when it is 
necessary for a part of a garment to be cut 
in two smaller sections through shortage of 
material or narrowness of width. As orna¬ 
ments, tucks may be arranged in groups 
(Fig, i) or evenly spaced (Fig. 2) and may 
be of the same or of varying widths, Figs. 
3 and 4. If a large number is to be made 
they are very decorative worked in groups 
of twos or threes. 

Points to be remembeied to achieve good 
tucking.— 

1. The width of a tuck must be exactly 
the same through its length. 


2, If the tucks are to be all of the same 
width, they must be exactly equal in size, 

3. To ensure good results, always measure 
and tack the tucks. 

4, For the tucks to be effective, the spacing 
between them must be regular. 

5. If the tucks arc run by hand the stitches 
must be even in size and spacing. 

6. When the tucks are made by hand 
they must always be run from the same 
side; i.e,, from underneath, (a) so that they 
will all lie in the same direction when 
finished, and (6) to avoid having to turn the 
work at every join of thread, 

7, If tucks are machined, the tension of 
the stitch must not be tight or the tuck will 
have a wrinkled appearance when finished, 

8. Machined tucks arc usually worked 
from the upper side. 

9, Always press the tucks out flat after 
finishing the sewing, taking care to avoid 
making the edge thin and stiff-looking. 

Its usefulness in reducing fulhress and in 
shortening the length of a garment for a 
growing child, combined with its decorative 
qualities, makes tucking a valuable process 
which should be practised with care by all 
who wish to become expert needlewomen. 
Neglect ill the observance of the points 
enumerated above results in an unsiicccsshil 
piece of work, but if these rLile.s are carefully 
adhered to, the pupils will find that tucking 
presents little di^culty and the finished 
article will be a creditable achievement. 


DEMONSTRATION 

1, As in pleating, calculate the amount 
of material to be disposed of, and plan out 
the best arrangement of the tucks, The 
calculation is made as for pleating; i,e,, if 
b in. of material has to be disposed of, then 
twelve ^in. tucks may be made. 

2. From thin cardboard or very stiff paper 
prepare a tuck marker in the same manner 
as a pleat marker, indicating the under 
surface of the tuck, the part on which it 
rests, and the space between its fold when 
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in position and the stitching of the previous 
tuck, Fig, 5, 

3. Form the first tuck by folding the 
material along a thread, if in the selvedge 
direction, measuring from the fold on the 
under side the width of the tuck required 
and tacking the tuck on the measured line, 
afterwards running it along tlie taclc-marked 
line, Fig, 6. 

4. Lay the first tuck in the direction in 
which all the tucks must lie when finished; 
i.e., the upper side uppermost. Place the 
tuck marker in position along the line of 
running stitches, thus obtaining the position 
of the fold of the second tuck, Fig, 6. 

5. Fold the material and tack the tuck 
along the line indicated by the marker, 
afterwards holding the tuck in position 
with running stitches, Fig. 6. 

6. Continue with the formation of the 
remainder of the tucks in the same manner. 

7. If the tucks are to be made of varying 
widths, then other tuck markers must be 
made and used in rotation. 

If the tucks are always measured from the 
stitching of the previous tuck and tacked 
on the under side, the result will be quite 
satisfactory. It is a mistaken idea to think 
that the same results will occur if the tucks 
are measured from the last tuck when it is 
lying in its final position and the tacking 
is done on the upper side as in Fig. 7. The 
fold marked A is not in its correct position 
until the pressing is done, so that when 
the tucks have eventually been pressed the 
desired result is not obtained; instead the 
spaces between the tucks are wider than 
they ought to be (Fig. 8), thus making a 
considerable difference when all the tucking 
of the garment has been completed. 


BRIEF INSTRUCTIONS FOR 
MAKING A GYM BLOUSE 

Pattern.—Draft a shoulder yoke pattern 
by taking 2 in, from the front block pattern 
and -^in. from the back block pattern. The 
back pattern is the remainder of the back 


block cut I in. longer. The front pattern is 
obtained from the remainder of the front 
block and consists of two separate parts 
altered as in Fig. i. Draft a sleeve pattern, 
cuff, and Peter Pan collar, 



FIG I 

Computation ol cost.— Kinds of material; 
widths; prices per yard; quantity required, 

Cutting out.—Cut out all the separate 
portions, allowing turnings. When cutting 011L 
the blouse fronts do not cut out along the 
curve of the neck line imtil the box pleat 
and wrap arc done, so that the correct sliape 
will be obtained, 

Making up.—Make the box pleat on the 
right front by folding in the turnings and 
felling a in, hem. Fold and press the hem 
into a box pleat so that the seam lies exactly 
down the middle on the wrong side. Machine- 
stitch -Jin, from the edges of the box pleat, 
Make a lin. hem down the centre of the 
left front on the wrong side. Tuck the 
fronts to fit the yoke and set the fronts and 
back portion into the yoke, machining one 
row close to the edge and a second row 
Jin, away from the first. Join the under¬ 
arm and .sleeve seams with a French seam. 
Make the wrist openings, set on the cuffs, 
and set in the sleeves. Make the collar and 





















286 TEACHING IN PRACTICE TOR SENIORS 


attach it to tlic blouse. Make buLtou and 
buttonhole fastenings down the centre front 
and at the cuffs. Turn a i in. hem along the 
bottom of the blouse, through which insert a 
piece of clastic to fit round the waist, Fig. 2. 



VI. DECORATIVE STITCHERY 

Arrangement; o£ lesson.-—As the teacher 
demonstrates, the pupils follow her step by 
step. 

Teacher’s reiiuirements.—A piece of crash; 
coloured wools; needle; scissors; thimble; 
luncheon sets showing the application of the 
new stitches; sketches showing the different 
stages in the working of each stitch; easel; 
drawing pins, 

Children’s reauirements.—The piece of 
crash used in Term L; needle; embroidery 
cottons; thimble; scissors; pencil; notebook, 

DEMONSTRATION 

Rnised chain stitch.— 

I, Work a foundation of upright tacking 
stitches, about Jin. long, Fig. i, 


2, Bring the needle out at one end just 
above the first tacking stitch and prepare 
to work downwards over the transverse 
threads, 

3, Pass the thread round the “bar” in 
the centre, bringing it up again to the left. 
Fig. 2. 

4, Work a bop stitch as shown in 
Fig. 2. 

5, Work this stitch over each bar in turn, 
Hg. 3 . 

Portuguese border and chain stitch.— 

1, AVork a foundation of transverse tack¬ 
ing stitches, 

2, Using another colour of wool, bring the 
needle up just below the last bar to the 
left of the centre of the stitch. 

3, Work two stitches round the last and 
the next bar without passing through the 
material, bringing the needle out under 
the second bar to the left of the two 
stitches, ready for beginning the next stitch, 
Fig, 4, 

4, Continue these stitches until the end 
of the transverse stitches is reached, 
then repeat them on the other side, 

Fig. 5. 

5, Work a chain line down the centre 
in another colour of cotton or wool. 
Fig. 6. 

Long-and-short stitch.—This stitch is a 
variation of satin stitch and is very useful 
either for edging or filling in entirely, 
flowers or leaves, The stitches are worked 
alternately long and short instead of a 
uniform length, and may be so arranged 
that one end of the stitches forms a firm 
unbroken line and the other end a dentated 
line, Beginning with a line of long and short 
stitches for a solid filling enables the worker 
to introduce another harmonising shade in 
the irregular line formed on the inner edge, 
thus giving a softer and more pleasing effect 
to the embroidery. 

Work long-and-short stitch in the same 
way as satin stitch, To gain the desired 
effect there must be a decided difference in 
the length of the stitches, Fig. 7, 
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BRIEF INSTRUCTIONS FOR MAKING 
TWO STYLES OF LUNCHEON SET 

The first set consists of one large 20 in, 
circular mat, six 9 in. circular mats, and 
six 6 in, circular mats. Work the edges in 
close blanket stitches, cut away the surplus 
material and along the edge work a double 
row of blanket-stitched loops. Make a con¬ 


centric circle inside the mat and break it 
with one or three groups of flowers. Work 
raised, chain stitch or PorluguesG border and 
chain stitch along the line; outline or fill 
in entirely the flowers and leaves with long- 
and-short stitch. 

In the second set. Fig, i, the shape is 
obtained from a circular piece of material, 
the four mats being sections cut away from 



rjG. \ 
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tlie centie piece. Work the outside edges 
in scalloping and the inside edges in dose 
blanket stitches. Trace on a design such 
as the one sliowoj and lill in the leaves and 
petals with long-and-short stitdi. Make an 
eyelet hole for the centre of each flower. 
Use one of the (border stitches already 
learnt to work the lines connecting the 
flowers in the centre piece. 


At the edge of the tear take the stitch 
of the first row over one edge and under 
the otlier, and in the next row pass over the 
piece that was lifted, thus preventing the 
torn edges-fraying, Fig, i. 

Darning a hedge tear or three-cornered tear.— 
I. Draw the edges together on the wrong 
side with fishbone stitches in a contrasting 
colour before beginning to darn. Fig. 2. 


VII. REPAIR WORK—DARNING 
TEXTILES—continued 

Arrangement of lesson.—The pupils work 
the principles along with the teacher. 

Teacher’s reauiraments.—Articles or gar¬ 
ments which have had a straight tear or 
three-cornered tear repaired in them; a 
large piece of material suitable for demonstra¬ 
tion purposes; chart with illustrative 
sketches: easel; drawing pins; coloured 
wools; needle: scissors; thimble. 

Children’s reauhenients.—Pieces of mater¬ 
ial containing a straight tear and a hedge 
tear; cotton; needle; thimble; scissors; 
notebook. 


DEMONSTRATION 

Darning a tear.—As a tear always occurs 
along a straight thread there is no worn 
part around it, so that it is not necessary to 
avoid straight lines when darning, and 
therefore the rows of darning may contain 
an equal number of stitches. Single darning 
at right angles to the tear is usually sufficient. 
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2, Begin darning about ^ in, away from 
the cut and fin, to the left of the cut, 
selvedge way first, 

3. Work single darning over the selvedge 
tear to f in, beyond the edge. 

4, Turn the work round and darn over 
the weft tear in the same way, Fig, 3. 

5. This results in the weakest part of the 
tear; i.e., the jagged corner, being covered 
with double darning stitch, the threads 
forming a pattern of steps, crosses or 
"T's," Fig, 4, When crossing the darn 
the material as well as the stitches must 
he taken np. 

G. Remove tire fishbone stitches. 



HG, 4 
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Pattern making.— Bodice; yoke; collar; 
sleeve; cuff, 

(xarmenfc or article to be made.—Night- 
dross ; duchesse set or luncheon set continued. 

Knitting.—Jumper continued. 

Processes.—Reducing fullness by means 
of smocking and honeycombing; faggoting. 

Decorative stitchery.—Application of the 
stitches already learnt. 

Repair work.—Darning textiles continued. 

Discussion of work.—As a nightdress with 
inset sleeye.s is the garment to be made 
during the term, one should be exhibited to 
the class and its chief features discussed. 

All details u'orthy of note slionld be referred 
to; e,g,, processes already taught and new 
ones to be taught during the term. It will 
be noticed that the nightdress does not 


necessitate the introduction of any new 
draft but it is a combination of several of 
the drafts already taught. 

Attention must be paid to the progrcs.s 
made by the pupils in their decorative article 
to ensure the completion of the article before 
the end of the term. 

The pupils' knitted garment should be far 
advanced by this time, the chief point for 
discussion being the general finish and 
appearance of tlie jumper. 

Articles or garments containing a repaired 
cross cut and a tear repaired with maclrining 
should be on view when the repair work 
for the term comes under discussion. 

I. SMOCKING AND HONEYCOMBING 

Aim of lesson.—^I'o teach the pupils how 
to dispose of fullness in a decorative manner. 

Arrangement of lesson.—The pupils follow 
each process on their samplers as the teacher 
demonstrates. 
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Teacher’s requirements.— A hirge piece of Working the gathering threads.—There 


hessian; coloured wools; needle; scissors; 
thimble; pins; a garment -where smocking 
and honeycombing have been introduced; a 
chart showing the various stages in the 
working of these decorations; easel; drawing 
pins, 

Children’s i'equireinents.--A piece of matei-- 
ial suitable for smocking; cotton; needle; 
pins; scissors; thimble; embroidery cottons; 
notebook. 

Introduction.—Smocking and honey¬ 
combing are two decorative methods of 
reducing fullness in a garment, and they 
may be combined or used separately. For 
both methods tlie material is prepared in 
the same manner, but the metlrod of working 
differs in that the embroidery threads may 
produce a variety of patterns when smoclcing 
is completed, whereas honeycombing always 
results in a diamond-shaped pattern which 
allows the material to be opened out wider 
than smocking when worked, These methods 
of reducing fullness take up from three to 
four times the finished width of material, 
as the material is gathered by several 
threads, Rows of horizontal gathering 
stitches arc worked very accurately over the 
desired space, the length of each stitch 
depending upon (i) the thickness of the 
material (for fine materials the stitches are 
^ in, apart), and (2) the amount of fullness 
to be disposed of (smaller stitches being 
required if the fullness is scanty). Every 
row of gathering stitches is worked exactly 
below the one above, beginning with a 
large knot and not a back stitch, to enable 
the threads to be removed easily when the 
smocking is completed. To ensure regularity 
of gathering, it is best to mark the wrong 
side of the cloth with lines of clots which 
may be correctly placed by (i) using a long 
ruler and a pencil; (2) means of a transfer 
paper; or (3) marking the dots on tissue 
paper, making the stitches through the paper 
and material and afterwards tearing away 
the paper. 


are four ways in which the material may 
be taken up with the needle. 

1, Picking up the alternate spaces, 

2, Placing the needle in at a dot and 
bringing it out in the middle of a space. 

3, Lifting a small piece of the material 
at each dot, 

4, Picking up most of tlie material on 
each side of a clot. 

Fig. 1 shows the four methods being 
worked, 



FIG. .1 

DEMONSTBATION 

To work smooking.— 

1, Insert all the rows of gathering threads, 

2, Draw up the material lightly to 
straighten the flutes, then loosen to of 
the width of the space to be cor'ered, after¬ 
wards winding the threads roiiiul pins in 
pairs as shown in Fig, 2. 

3, Work various patterns with embroidery 
threads on the surface of the flutes on the 
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right side of the material, making a very 
secure beginning at the back of the position 
of the first stitch, 

4, Fig. 3 shows two ways of working 
outline stitch, the upper line A being worked 
witlr the thread always placed above the 
needle, while the lower line B is worked 
with the thread lying below the needle. In 
each case tlic needle passes through one 
flute only, and the thread should not be 
drawn tightly. 



FIG, 4 

5, Variations of outline stitch arc shown 
in Fig. 4, In the upper line A the pattern 
is formed by the cotton lying above the 
needle for the first stitch and below the 
needle for the second stitch, and so on. The 
low^er line B is worked in a similar manner, 
beginning with the cotton lying below the 
needle for the first stitch, A pretty effect 
may be obtained by placing the two lines 
of stitches so close together that the upper 
stitch of the bottom row almost touches the 
lower stitch of the top row, 

6. Lines of chain stitching or feather 
stitching may be worked as decorative 
patterns over the flutes, Fig, 8, 
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7, Fip. 5 shows the working of the pallerii 
known as “basket stitch.'' This is worked 
in the same way as Fig. 4, a long stitch being 
made between the fust and second, and the 
third and fourtli flutes, etc., duting Hie 
working oi the outline stitches, to form one- 
half of the depth of a diamond-like pattern, 
which is completed after working line B. 

8. Remove all the gatliering threads. 

To work honeycomhing.— 

1, Insert all the rows of gathering threads. 
Tlie spaces between tlic rows determine the 
lengtli of the '‘diamond, “ as the stitches 
are worked at the same level as these 
threads. 

2, Draw up the material lightly, then 
loosen to -J the width of the space to be 
covered, winding the threads round pins. 

3, 'Working from left to right, begin 
securely on the wrong side, then take the 
needle to the right side through the first 
flute along the top gathering thread. 

4, Make a stitch over the first and second 
flutes, passing the needle out where the 
thread hangs loose, Fig. 6 (a). 

5. Make another stitcii over the first, 
passing the needle down the back of tlic 
second flute and bringing it out at the second 
gathering thread, Fig. 6 (b), 

6. W^ork the same stitches now over the 
second and third fluLe.s, passing the needle 
up along the back of the third fold and 
bringing it out again at the first gathering 
thread, Fig, 6 (c) and (d). 

7. Repeat these two processes along all 
the flutes on the first two threads, after¬ 
wards working o\'er the remaining threads 
in pairs in the same manner. Fig. 7. 

8. Honeycombing look.s very eflective when 
combined with smocking, especially if worked 
to form a "Vandyke pattern as in Fig. 8. 

N.B. —In honeycombing, each stitch passes 
through two flutes of material, the flutes 
joined by one line of .stitches being separated 
on the next line, If smaller “diainond.s'' arc 
required, the second line of stitches is worked 
half-way between Hie top and second 
gathering threads. 





FIG 7 
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II. FAGGOTING 

Aim of lesson,—To teach tlie pupDs how 
to join two pieces of material in a decorative 
manner. 

Arrangement of lesson.—As in previoas 
lessons, the pupils work each step as the 
teacliGL' demonstrates, 

Teacher’s reaulrements.—A piece of crash; 
a strip of crash; coloured wools; a strip of 
[japer; needles; scissors; thimble; chart 
showing the cliflereiit kinds of faggot stitch; 


blackboard; drawing pins; nightdress with 
armhole and neck edges finished with 
faggoting. 

Children’s requirements.—A piece of crash; 
a strip of crash; a strip of paper; cotton; 
needle; embroklciy cotton; scissors; thiml^le; 
iiotel)ook. 

Introduction.—Faggoting is worked be¬ 
tween two edges of material instead of on a 
flat surface, and is used for joining parts of 
a gai'mcnt or decorating hems with strips ol 
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jimterial; lace insertions, or bands of ribbon. 
\Vhen decorating an edge with strips of 
inaterial the strips set better if cut on the 
direct cross, especially if the edge is curved. 
Before beginning to work, prepare the 
material to be joined by tacking the edges 
on to stiff paper, keeping a uniform width 
between tlie two edges. This prevents the 
faggoting from being drawn tighter in some 
places than others, 


DEMONSTRATION 

To prepare the material.— 

1. If a strip is being attached, turn in 
the edges, fold ths inaterial in two length¬ 
ways, and tack the turnecl-in edges together. 

2, Tack the strip on to a piece of stiff 
paper with the fold to the outside edge of 
the paper, Fig. i. 



fl£c. ! 


3, Turn down a fold along the edge of 
the garment and run on the machine. Turn 
clown a second fold and tack to the paper 
with the folded edge opposite to, and the 
required distance away from, the turnccl-in 
edges of the strip of material. Fig. i. 

Working the faggot stitch.— 

I, Commence by running the thread 
tlirough the folds of tlie material and making 
a back stitch on the under side of the 
lurned-in edge, afterwards bringing the 
needle out at the edge. 
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2, Pass Uic needle throiigJi tlic opposite 
edge from the right side to the under side, 
to form a stitch at an angle to the left of 
the first stitch, and make the looped effect 
by passing the needle over the thread which 
is held under the left thumb. Fig. 2. This is 
the .simplest form of faggot stitch. 



FIG. 2 

3. A more complicated stitch is that foiniiiig 
a twist a.s shown in Fig. 3. Work this as for 
the simple stitch and obtain the twisted effect 
by passing the needle round the thread once 
before inserting it in the opposite edge. If 
desired the twist maybe "locked" 
by passing the needle round the 
i — PAPER thread a second time and bringing 
it out through the first twist. 



FlC. 4 
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FIG. 5 

rig, 5 shows the simple stitch elaborated to 
form a more twisted eflcct along one edge only, 
4, A straight faggot stitcli may be worked 
to have a pleasing effect as shown in Figs, 
6a and 6d, In this case, insert the nceclle 
in tlie opposite edge from the under side of 
tlic material to form a straight stitch, 
Fig, 6a. Afterwards pass the needle round 



the straight strand two or three times; then 
insert the needle from the back to the right 
of the last stitch and slip it between the 
folds to the front fold ready to form the 
next stitch. Fig, 6ii. 



BRIEF INSTRUCTIONS FOR MAKING A 

NIGHTDRESS WITH INSET SLEEVES 

Measurements required.— 

r, Length:—(«) from shoulder Lo ankle; 
(b) from base of yoke to ankle, 

2. Width:—along the bottom of the 
nightdress. 

3. Sleeve:—length required («) if only to 
reach to the elbow; (i) to wrist if setting in 
a enff, or (c) to wrist plus extra for frill. 



N'lLiUToniiss Showing Faggoting, Smocking ano 
Honeyco.mbing 
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4. Depth of yoke, if one is rcquivecl, 

5. De])th of Cliff, if one is required. 

6. Width of collar, -if one is required. 

Drafting the pattern.— 

r. Extend the bodice pattern to obtain 
the pattern of the nightdress, making the 
necessary alterations descidbcd in previous 
lessons. 

2, Draft the yoke, cuff and collar patterns 
to the required measurements, and shape 
according to taste, 

3, Draft the sleeve pattern, 

Computation of cost.—Kinds of material; 
widths; prices per yard; quantity required. 

Cutting out.—Cut out the required sections, 
allowing enough for turnings and gathers 
or tucks where necessary. It is better to 
tuck tlie material before laying on the 
pattern to ensure the garment being the 
correct size when completed, 

Making up the nightdress.—Machine all 
the seams and the hem along the bottom. 
Make up the fmnt opening, yoke, cuffs and 
collar, and set in the sleeves. When setting 
the sleeves in a yoked garment, they are 
set into the right side of the yoke only, the 
imdcr-arm holes being neateued with a 
crossway binding which extends a little way 
under the yoke, the inner yoke afterwards 
being folded down over the remaining raw 
edges and hemmed to the turning. If the 
sleeve has to end in a frill at the wrist, 
arrange the gathers under a crossway strip 
before the sleeve .scam is sewn. Decorative 
sLitchery may be worlced on the yoke, 
opening, cuffs and collar if desired. 

Fig, I shows a nightdress tucked into a 
yoke, the opening being made in the form 
of a box pleat, to the edge of which lace is 
attached by means of decorative stitchcry; 
c,g., feather stitcli, and the sleeves arranged 
to form a frill at the wrist, 

In Fig. 2 the fullness is smocked into an 
imitation yoke, short sleeves are smocked 
into a narrow band, and the collar has a 


blanket-stitched scalloped edge. Figs, i and 
2 show styles suitable for children. 




FIG. 2 


298 TJJ,ACHING IN PRACTICE FOR SENIORS 





Figs. 3, 4 and 5 show nightdresses having 
the fullness tucked into different forms of 
yokes, the long sleeves being set into a cuff 
or band in each case. If a nightdress without 
sleeves is desired, then the armholes and 
neck edge may be neatened with a band of 
the materia! joined to the nightdress by 
means of faggot stitch, Fig. 6. 
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III. REPAIR WORK—DARNING 
TEXTILES—continued 

Arrangement oS lesson.—As in previous 
lessons, the pupils work along with the teaclier. 

Teacher’s requirements.—Articles or gar¬ 
ments which have a cross cut and a tear 
repaired in them; a large piece of material 


DEMONSTRATION 

Darning a cross cut.—A cut may occur at 
an angle crossing both waip and weft and, 
therefore, darning must be worked in both 
directions. As the edges are liable to fray 
badly the darn should be worked immediately, 
The darning is worked along the threads of 
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suitable for demonstration purposes; chart 
with illustrative sketches; easel; drawing pins; 
coloured wools; needle; scissors; thimble. 

Children’s requirements,—Pieces of mater¬ 
ial containing a cross cut and a straight tear; 
cotton; needle; thimble; scissors; notebook. 


the material and not at right angles to the 
cut. As tliere is no worn part around the 
cut, the darn must cover as small a space as 
possible, double darning covering the cut 
to strengthen the weak place, and single 
darning worked round to reduce gradually 
the bulkiness of the darn. 
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1. Darn the cut edges, together with 
lisbbone stitches, 

2. Tack-inarlc ou draw on the wrong side 
of the material a square to enclose the cut, 
the sides of which are ^in. away from'tlie 
cLit, ABCD, Fig. I. 

3. Begin darning along one selvedge side 
of the square, starting at one of the corners 


farthest away from the cut, count the number 
of stitches made and, continuing with the 
same line, work a similar number of sitches. 

4. Decrease on the next line and worlc 
the same number of stitches. 

5. Continue working an equal number of 
stitches in every row of darning until the 
opposite side of the square is reached, thus 

. forming a rhomboid or parallelogram. 
Fig. I. 

6. Turn the work for crossing, and 
begin at the same point as before, 
Fig. I. 

7. Darn a second rhomboid along 
the weft threads, taking up the 
material along with the darning 
threads when crossing, Fig. 2, 

8. Remove the fishbone stitclies. 

Darning a tear with machining.— 
A long tear in any coarse household 
linen may be repaired by hand darn¬ 
ing or machining the edges together 
over a piece of tape or strip of 
material placed under the tear on 
the wrong side. Fig. 3. 


WRONG SIDE OF COARSE LINEN 



FIG. 3 
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Pattern making.—Skirt—block pattern and 
its adaptations, 

Garment or article to be made.—Skirt; 

chair-back covers. 

Knitting.—Bathing suit begun. 

Processes,—Reducing fullness by means of 
darts; setting the skirt on a petersham band; 
turning the hem of a skirt; bound button¬ 
holes. 

Decorative stitchery.—Couching; applique 
work; further application of stitches already 
learnt. 


Repair work.—Care of houschokl linen; 
uses of old household linen. 

Discussion of work.—By this time tlie 
pupils should be sufficiently conversant with 
the principles of needlework to allow for the 
introduction of simple dressmaking. Skirts 
of several different styles should be exhibited, 
their salient features noted, and attention 
drawn to the fact that one block pattern 
which consists of a plain two-piece skirt 
when adapted will produce almost any style 
of skirt. The different ways of supporting a 
skirt must be considered: (i) attached to a 
Ijodice lining, or (2) supported by a petersham 
band round the waist. Petersham is strong 
webbing having bones as .supports at 
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SKIUT SUPPORTUD 13Y A PliTHRSHAM CaNI> ANU 
Showing iNVuu’mi) 1 ’luats 

'arioiis intervals, and may be bought in 
larrow or wide widtlis, As tiic narrow lower 
idge of the webbing is the waist edge, it 
auses the skirt to be slightly high-waisted, 
incl allowance must always be made for this 
n the length when cutting out the skirt. 
The various processes involved in the 
nalung up of the skirt should be referred 
0, and the general finish of the garment 
loted. 

Chair-back covers provide suifabJe articles 
or the application of the decorative stitchery 
0 be taught during the term, As these are 
,'ci'y popular in almost every household, 
'reat eagerness will probably be shown by 
he girls to examine the teacher's completed 
covers and discuss the new stitchery. 

For the year’s knitting, a bathing suit 
Drovides ample scope for variety of design 
mcl paUern. 

Renovated articles made from old lioiusc- 
lold linen should be displayed when dis¬ 


cussing the repair work for the term, and 
the economical values of such renovations 
should be stressed. 

After the discussion of the term’s work 
llic skirt pattern may be considered. Tt 
will be noticed that surplus material round 
the waist iii this paUern is reduced by means 
of darts so that it will be as well to commence 
the term witli a lesson on chiits before 
drafting the skirt pattern. 


I. REDUCING FULLNESS BY MEANS 
OF DARTS 

Aim of lesson.—To teach the pupils the 
flattest method of reducing fullnc.ss, 

Arrangement of lesson.— The ini])i).s follow 
the teacher’s demonsLration.s, worlcing with 
her on their own samplers step by 
step. 

Teacher’s reauirements,—A large piece 
of hessian; coloured wools; needle; tape 
measure or ruler; a bund ol hessian into 
which the material must be fitted; Idaclc- 
board showing the illustrations; easel; 
drawing pins; pins; scissors; thimble; a 
skirt and a jumper sliowing the application 
of darts. 

CliiUlren’a requirements.—A piece of 
material; a band into which it must be 
fitted; cotton; needle; scissors; thimble; 
pins; ruler or tape measure; notebook, 

Introduction.—Darts arc the flattest method 
of reducing fullness, It is tlie method 
frequently adopted to reduce the fullness 
of material in the making of a skirt which 
has to fit to tlie shape of tJic figure round 
the waist. In the making of a jumper for 
a person with a full figure, width is required 
round the bust, and tliis may be clispo.sed 
of at tlie shoulder seams by means of very 
small darts. I'hey always occur on tlie 
wrong side of the material. 
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DEMONSTRATION 

To arrange darts.— 

1, Measure the surplus material, decide 
the number of darts to be made, and divide 
the material up accordingly so that the darts 
are equal. 

2. Where a dart has to occur, form a pleat 
at right angles to the edge of the material, 
and let it taper to a point several inches 
down, Fig. l. 



FIG. 1 

3. To determine the position of this point, 
pin up all the darts required, and test the 
width and general appearance, If the garment 
appears to slope too quickly, make more but 
smaller darts, or if the material bulges make 
longer darts. 

4, Run or machine all the darts and press 
the seams, If the pleat is narrow, fold down 
the material to one side, and, if necessary, 
slip-hem it. If the pleat is wide and the 
material is of a thick texture, cut it down 
the centre almost to the point, overcast 
the raw edges and press them out flat. 
Fig. 2, 



II. DRAFTING THE “BLOCK” 
PATTERN OP A SKIRT 

Arrangement of lesson. — The teacher 
demonstrates the drafting of the pattern on 
a large piece of paper pinned to the black¬ 
board, the pupils working with her step by 
step, 

Teacher’s requirements.—Several sheets of 
drafting paper; coloured pencils; ruler; tape 
measure; scissors; blackboard on which the 
“block” pattern is illustrated; spare black¬ 
board; a drafted pattern; drawing pins; 
different styles of skirt; drafted patterns of 
the different skirts. 

Children’s requirements.—Several sheets of 
drafting paper; pencil; ruler; tape measure; 
scissors; notebook. 

DEMONSTRATION 

Measurements required.— 

1, Length round the waist. 

2, Length round the hips, 

3, Length from the waist to the depth 
required plus allowance for hem. 
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If fullness is not desired at the back, then 
it is reduced by means of darts as follows:— 

(a) Divide LB into lluec equal parts at 
Q and R. 

(b) Divide OF into three equal pazts at 
S and T. 

(c) Join QS and RT. 

(<f) QV = QW - RX = RY = ^ in. Dart 
down about 3J in. 

If no gathers at all are required roiuid the 
waist, remove the surplus material by 
increasing the size or number of the darts 
until only the waist measurement is left. 

Cut through the points CDNOM for tize 
front pattern and through BGMOP for the 
back pattern. 

Adaptation ot “ Block ” Pattern 
A pleated skirt (Fig, 2 ).— 

I. Using the front portion of tl\c block 
pattern, decide the position of the pleats. 


Drafting the *' block ” pattern, (Fig. i).— 

1, Draw a horizontal line AB equal to 
half the hip measurement. 

2, From A draw AC at right angle.s equal 
to the length of the skirt plus i in. 

3, AD = lin, for the curve of the waist¬ 
line. 

4, Join DB with a straight line, afterward.s 
joining with a curved line and curving Jm- 
in the centre H. 

5, DE = 7 in, (to obtain the position of 
the hip line), 

6, Curve the hip line 7 in. below the waist¬ 
line. 

7, EF = ^ hips plus in. for freedom of 
movement. 

8, Draw from B a straight line passing 
through F, 

9, BG = DC = length of skirt. 

10, K = ^CG. Join HK with a dotted 
line, 

11, KM = HL == 2 in. (to obtaiji the 
position of the side seam). 

12, NL =: LP = I in. (for the curve of 
the side seams to the hip line). 




rs, ( 
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2, Measure the distance of the position 
from the centre front along the top and 
bottom edges, and join the two points A 
and B, Fig, 3, 

3, Cut along the line so that the pieces 
may be opened at AB and A'B^, wide enough 
to allow for the number of pleats required, 

4, Treat the back pattern in the same 
way if pleats are required at the back of 
the skirt. 

A flared skirt: (Fig, 4).— 

1, Draft the block pattern without allow¬ 
ing for a hem in the length. 

2, Along DB measure DA^ equal to half 
the waist measurement (top edge of the 
petersham band), Fig, 5. 

3, Form Ibe oblong on the line 

DAb Fig. 5, 



4. Divide tbe oblong into .six equal parts 
and cut up each section to -J- in. from the 
waist line, Fig. 5. 

5. Open the sections to the width recpiired. 
This varies according to the width of the 
flare required. The more the sections are 
opened, the wider the flare becomes, Fig, 6, 

6. Mark all round the outside edges to 
obtain the flared pattern. Cut out on Ibis 
line (indicated by the dotted line in Fig, 6). 

A flared skirt with a hip yoke (Fig, 7),— 

1, Cut off the block portion at the hips, 

2, Divide the top portion into four equal 
l^arts, 

3, Take out in darts from the Wciustline 
the surplus matGi'ial over and above the 
waist measurement (top edge of pclci\sham 
band), Fig, 8. 



4, Separate the front and back portions, 
fold over the darts in each, place the centre 
back and the centre front to the fold of 
another slicct of drafting paper, and cut 
out to obtain the pattern of the hip yoke. 
Figs. QA and gi). 




FIG. 7 


FIG. 9B 
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If there is a great difference between the 
hip measurement and the waist of the 
wearer, then the curve of the back yoke 
may be too pronounced. To modify this, 
lower the side seam of the yoke i in., Fig. lo. 

5, Alter the remainder of the "block" 
pattern to form a flared skirt. 



in. SETTING THE SKIRT ON A 
PETERSHAM BAND 

Arrangement of lesson.~As the teacher 
demonstrates, the pupils carry out the 
process on their own skirts. 

Teacher’s recLUirements.-— A piece of mater¬ 
ial to represent a skirt; petersham banding; 
two hooks and eyes; coloured wools; needle; 
scissors; thimble; skirt supported by a 
petersham band. 



Children’s requirements.—A skirt; peter¬ 
sham band; two hooks and e3''es; cotton; 
needle; seizors; thimble. 


DEMONSTRATION 

1. Make the petersham band long enough 
just to meet round the waist, allowing 1 in, 
extra at each end for turnings. 

2. Fold in the ends, and herring-bone. 

3. Sew two hooks on one edge and two 
eyes on the other edge with very strong 
cotton. 

4. Tack-mark the centre front and tlic 
centre back of the skirt. 

5. Fold down the tLirnings at the waist 
edge and place two gathering threads along 
the back from side seam to side seam, If 
gathers are not desired, then more darts 
are necessary. 

6. Tack-mark the centre front, side seam, 
and centre back of the petersham band. 
When determining these po-sitions, the 
worker must bear in mind that when the 
band is attached, the end with the eyes is 
placed right to the end of the extending 
fold, but the end with the hooks is placed 
as far from the end on the upper side of 
the placket as the opening overlaps. Fig, i, 
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7. Pin the band to the skirt, fasten the 
hooks and eyes, and fold at the centre front 
and centre back to malce certain that the two 
seams are opposite each other and the two 
sides equal. 

8. Tack the skirt and band together, try 
it on, and make any necessary adjustments 
as regards gathers, etc,, afterwards machin¬ 
ing carefully round the top of the band. 
Fig. I, 

9. Neaten the piece left free on the 
upper side of the opening 'with a piece of 
binding. 


IV. TURNING THE HEM OF A SKIRT 

Aim o£ lesson.—To teacl] the pupils how to 
give a skirt a neat appearance at the hem. 

Arrangement of lesson.—As tlie teacher 
demonstrates, the girls work in pairs and 
carry out her instructions on cacli other's 
skirt. 

Teacher’s requirements.—A piece of mater¬ 
ial to represent a skirt; a tailor's square or 
long ruler; tailor's chalk; pins; coloured wool; 
needle; scissors; thimble; cardboard gauge; 
wide braid to represent paris binding; chart 
with illustrative sketches; skirts with hems 
neatened by the two methods. 

Children’s requirements.—A skirt; tailor's 
square or long ruler; tailor’s chalk; pins; 
cotton; needle; scissors; thimble; cardboard 
gauge; paris binding. 


DEMONSTRATION 

1. Place the skirt on the wearer luid let 
her stand upon a table. If the skirt is 
attached to a bodice lining, allow it to fall 
in its natural position before beginning to 
manipulate the hem, 

2. Decide on the lengtli of the skirl, and, 
using a tailor’s square or a long ruler, mark 
with tailor's chalk or with a line of pins the 


turning-up line. This is done all round the 
skirt, the wearer turning slowly round 
during the process, Fig. i. 



3. Remove the skirt and tack-mark the 
pinned line. 

4. Turn up the edge on the wrong side 
and tack the folded edge just below the 
turning-up line. Fig. 2, 



Fig. 2 

If desired, instead of marking the lurniiig- 
up line witli tailor’s chalk, turn up the edge 
of tlic skirt on the wrong side and pin along 
the folded edge, afterwards pinning up the 
turning. This method cnaljlcs the wearer 
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to obtain some idea of the appearance of 
the skirt when finished, and has that advant¬ 
age over the method already described. 

To iieaten the turnings o£ the hem.—-There 
are two methods of neatening the tnniings 
of the hem, Method i is suitable for thin 
materials and Method 2 is suitable for thick 
materials. 

Method i 

1. Turn the skirt the wrong side out. 

2. Lay the skirt on the table, allow the 
hem to fall in its natural position, and 
measure the depth of the hem with a sliort 
cardboard ineasiire or gauge, Fig. 3. 

3. Fold in the remaining material and pin 
down, arranging the material in small 
pleats where any fullness occurs, Fig. 3. 

4. Finish the hem by slip-hemming or 
machining, afterwards pressing weli- 



3. Allow the other edge of the binding to 
fall in position on the skirt, tack and slip- 
hem or maclrine, 



Method 2 

1. Proceed as for Method i, and after 
measuring the depth of the hem tack pads 
binding through the hem only to the edge 
of the turnings, having the wrong side of 
the binding to the right side of the skirt 
and allowing the binding to project for half 
its width beyond the turnings. Fig. 4. 

2. Machine the binding in position to the 
hem only. 


V. BOUND BUTTONHOLES 

Aim of lesson.—To teach the best method 
of making a buttonhole on material that is 
apt to fray easily. 

Arrangement of lesson.—The pupils work 
the process^ along with the teacher as she 
demonstrates. 

Teachei’sieq.uirements.—A piece of hessian; 
cobured. wool; needle; scissors; thimble; 
diart showing the stages in the working of 
the buttonhole; garment showing the use 
of a bound buttonhole; easel. 

Children’s reauirements.—A piece of mater¬ 
ial which will fray easily; cotton; needle; 
scissors; thimble; notebook. 

Introduction.—When large buttonholes are 
required on a garment; e,g,, a wrap-over 
skirt, Fig. i, they are often bound with 
material if the material is very thick or 
thin and apt to fray easily, as by this method 
the edges of the buttonhole are firmer. They 
may be bound with the same material as 
the garment, or with a contrasting material 
to form a decoration. 
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DEMONSTRATION 

1. Cut a strip of material selvedge way, 
about 2 in, wide and i^in. to 2 in. longer 
than the buttonhole. 

2, Mark the position of the buttonhole 
with a line of tacking stitches. 

3, Place the strip of material evenly over 
the hole with the right sides facing. Tack 
it in position and tack-mark the position 
of the hole through the strip, Fig. 2, 

4. Stitch round the tacking thread, keeping 
as close to it as possible, especially at the 
corners. On thin fabrics it is quite a simple 
matter to keep the line of stitching oval¬ 
shaped, Fig, 2, but with thicker materials 
the stitching may become rectangular in 
shape, Fig, 3, 


5, Cut the buttonhole along the tacking 
line through both thicknesses of material. 

If necessary (i.e., when the stitching is 
rectangular), cut diagonally from the end 
of the buttonhole to each corner of the 
stitching. Fig. 3. 

6, Take the strip through the hole, to 
the wrong .side, pre.ssit out flat, and tack all 
round the hole, Tig. 4A. In thick inaLcrial 
allow a narrow margin of the binding to 
show on the right side, so that it forms a 
very close slit, Fig, 413, 

7, Turn in the raw edges, smoothing out 
any fullness at the ends, and hem to the 
upper layer of the material only, so that the 
stitches do not show on the right side of 
the garment, Figs, 4A and 4B. 

8, If desired, a line of stitching may be 
worked close to the edge of the buttonhole, 
Figs, 5A and 53. 

■ BRIEF INSTRUCTIONS FOR THE 
CONTINUATION OP THE SKIRT 

Computation 0! cost. —Kinds of material; 
widths; prices per yard; quantity required. 

Catting out.—Lay the front and back 
patterns to the fold of the material and cut 
out (allowing for pleats if necessary), allowing 
for turnings, For a flared skirt, open out 
the material to its full width, place one end 
of the pattern to the selvedge, cut out, then 
turn the pattern completely over and cut 
out a second portion, allowing for turnings 
in each case. Thread-mark the positions of 
any darts. 

Making up the skirt.—If the skirt is 
attached to a bodice lining, cut out a bodice 
to reach ^in. below the waist, Join the 
shoulder and under-arm seams, and neaten 
the armhole and neck edges. If the skirt has 
pleats, tack the pleats in position hist. 
These pleats may be arranged to face the 
side seams of the skirt or to form inverted 
pleats. Place the two portions of the skirt 
together with the right sides facing and, 
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beginning at the waist, pin and tack the 
edges together, afterwards machining them. 
Neaten the raw edges by overcasting and 
press the seams open, Machine, neaten and 
press the darts, Attach the skirt to the 
bodice lining if necessary. If supported by 
a petersham band, the left-hand side seam 
must be left open from the waist for about 
10 in, to 12 in. to form a placket. Neaten 
the placket with a facing on the upper edge 
and a double extending piece on the under 
side. This opening needs careful handling 
so that (i) no sewing is visible on the outside, 
and (2) the line of the seam is kept when the 
placket is completed. Attach the petersham 
band, Mark the positions for the press studs, 
placing one at the top of the opening to 
keep flat the part oi the skirt which is not 
attached to the band, and another right at 
the base of the opening as an added pro¬ 
tection against the strain on tire placket. 
Turn up the hem of the skirt and press flat.. 
For a pleated skirt, machine each pleat down 
from the waist as far as desired, and press 
flat on the wrong side of the material. In a 
flared skirt, allow the skirt to hang for a 
day in order that the parts on the cross may 
have time to drop before arranging the 


tions on a piece of crash as she demonstrates 
the working of each new stitcli. 

Teacher’s requirements.—A large piece of 
crash; coloured wools; needle; scissors; 
thimble; charts showing the different stitches; 
chair-back covers iilustj'ating tlie new 
stitchcry; easel; drawing pins; pieces of 
coloured material. 

Children’s requirements.—A piece of crash; 
embroidery cottons or M'ooIs; needle; tlilmblc; 
scissors; pieces of coloured linen; notebook. 


DEMONSTRATION 

Couching.—This is.the tying down of one 
or more threads upon material by means of 
another thread. It is useful for solid fillings, 
for outline work, for edging applied work 
as in appllqud, etc. The simplest form of 
couching is to fix the threads in position by 
means of a single transverse stitch. 

1. Place one or more threads on the 
material and pass another thread to and 
fro through the material over the kid 
threads, Fig. i. 


bottom edge of the skirt. Cut 
the bottom edge even by 
measuring as before, and bind 
or face it with crossway strips 
of material, or turn a very 
narrow hem on the wrong 
side and machine. 

VI. DECORATIVE 
STITOHEBY 

Aim oE lesson.— 



The extension of 
the pupils' know¬ 
ledge of decorative 
stitebery. 

Arrangement of 
lesson. —Tlie girls 
follow the 
teacher’s instruc¬ 



\ 
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FIG. Z 




Pig. 3 


2, When a number of threads are couched 
down together, if they are laid loosely on the 
material and the transverse stitch is pulled 
fairly tight, the result is a bunching of the 
laid threads between each fixed point, 
which looks singularly effective when carried 
out in different coloured threads, and 
especially so when worked with wools, Fig, 2, 

3. The "fixing down thread" may occur 
at regular or irregular intervals, or it may 
be worked in the 

form of one of the 
patterns shown in 
Fig. 3- 

Applique.— 

Appliqud is an im¬ 
portant branch of 
decorative needle¬ 
work, and its charm 
attracts every good 
needlewoman. It is 
a fancy form of 
the old-fashioned 
patchwork and, like 
patchwork, requires 


designs with large surfaces, hence the 
suitability of free-cutting designs. The 
methods of working appliqud are varied, 
the following methods being the simplest, 



FIG. 4 
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1. Cut out a motif in coloured linen and 
lay it in position on the material. 

2. Hold it in position by means of a vow 
of small running stitcheis placed near the 
edge. 


3. Cover these stitches and the raw edges by 
{a) blanket stitches worked closely together, 
lng.4; (6) buttonhole stitches worked closely 
together, Fig. 5; or (c) close satin stitch over 
a thread placed along the edge, Fig. 6. 
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BRIEF INSTRUCTIONS FOR 
MAKING CHAIR-BACK COVERS 

Cut out two chair-back covers and one 
settee cover according to the size required. 
Turn hems on all edgeSj three nan'ow and 
one broad hem along the bottom of the 
cover, and hold them in position with any 
suitable border stitch already learnt. 

The decoration of the covers may take 
the form of a centre piecej two triangular 
corners, or a straight border worked at the 
end of tile cover where the broad hem 
lies. Fig. I shows a suggested design for 
a centre piece in which the leaves and some 
of the flowers are carried out in appliqu6, 
and the stems couched. In Fig. 2 the 
decoration is for a triangular corner worked 
in couching, Figs. 3 and 4 suggest a corner 




FIG. 5 


and centre piece which would look most 
attractive if worlced in applique, using 
different coloured linens for the leaves and 
flowers. For a border design in which 
couching or applique could be suitably 
introduced, Fig. 5 is a suggestion. 




Vn. REPAIR WORK 

Aim of lesson.—To teach the pupils 
economy fay making use of worn articles. 

Arrangement oE lesson.—The girls carry 
out the teacher's suggestions on the old 
household linen they have brought, 
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Teacher’s reauirements.—Old household 
linens; renovations made from old linen; 
scissors; blackboard containing notes. 

Children’s requirements.—Old household 
linen; scissors; notebook. 

Care of household linen.—All articles in 
use for domestic purposes are classed under 
the heading “Household Linen,” whether 
they arc made of linen, damask, or cotton. 
These should be stored in a cupboard kept 
in a dry place to prevent mildew. Each 
set of articles sliould be Iccpt in its own 
particular place to avoid unnecessary 
handling, All articles must be examined 
before washing, and patched or darned 
to prevent the tears enlarging. They should 
be again examined after washing, mended 
if necessary, and aired well before storing 
in the cupboard. The cupboard should be 
cleaned periodically to remove all fluff, elc., 
and the shelves covered with clean paper. 


1. Place the selvedges together and sew 
them on the right side, afterwards flattening 
the seam. 

2. Cut away all the worn material from 
the "new” sides in straight even lines and 
fix narrow hems. 

Sheets too^much worn to be treated in 
this manner may have their good parts 
utilised by being made into undercoverings 
for pillows and bolsters. 

Blankets.—These may be made into smaller 
blankets for a cot. Blanket-stitch all new 
edges to prevent ravelling. Smaller pieces 
may be saved for hot fomentation cloths 
for use in the sick room, and old 
pieces will serve as good floor cloths or 
polishing cloths. 

Damask.—When tablecloths are beyond 
repair, cut out the best parts and make them 
into table napkins by turning narrow hems 
on all raw edges. Smaller portions may be 
used for the centres of d'oyleys. 


DEMONSTRATION 
Uses of old Household Linen 

Sheets.—A good renovation may be made 
with old sheets. They usually wear out in 
the centre and their life may be lengthened 
considerably if they are cut up the centre 
and the sides turned into the middle. 


Worn calico articles.—These may be cut 
up and used as dusters. Several pieces 
joined together provide good dust sheets, and 
long narrow strips serve admirably for 
bandaging wounds. 

Muslin.—Good portions of worn out muslin 
articles should be kept for straining purposes. 


X—VOL, IV-S 
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THIRD YEAR COURSE-SECOND TERM 


Pattern making.—Jumper pattern from 
the adaptation of the bodice block. 

Gaiment or article to be made.—Jumper or 
blouse; chaiv-back covers. 

Knitting.—Bathing suit. 

Processes.—Adapt ation of bought patterns; 
neote/iing a neck line, 

Decorative stitchery.—Application of the 
stitches learnt in previous terms. 

Repair work.—Adaptation and renovation 
of worn garments. 



JiiMt'iiR SnowiNc; Roui.kau Work on tub Coujib, 
NOT JOINBU BY FAGGOTING 


Diacusaiou of work.—Several blouses and 
jumpers of varying styles, as in Figs, i, 2, 
3, and 4, should be displayed and attention 
drawn to their respective differences; e.g,, 
the neck line; the length of tlie sleeve; the 
waistline, etc. Reference should be made 
to the processes involved in the making of 
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these garments which will be dealt with 
during the term, 

The decorative articles, along with the 
knitted article, should be on view for 
reference purposes, and any difficulty likely 
to arise should be explained. 

As many renovated garments as possible 
should be exhibited, and the economical 
value of the repair work pointed out. 

I. DRAFTING THE JUMPER PATTERN 

Arrangement of lesson.—As the teacher 
demonstrates the drafting of the pattern, 
the pupils work along with her step by step. 
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Teacher’s requirements.—A large .sheet of 
drafting paper; coloured pencils; bodice 
block pattern; blackboard illustrating the 
new draft; spare blackboard; a drafted 
pattern; ruler; tape measure; drawing pins; 
a finished garment; scissors. 

Children’s refluirements.—A sheet of draft¬ 
ing paper; pencil; ruler; tape measure; 
scissors; bodice block; notebook. 

Introduction. — Blouse making depends 
upon the prevailing fashions. These vary 
considerably, but the simple shirt blouse 
already described provides a good standard 
pattern whicli is always useful, for many 
different styles may be obtained from it. 
It is always fashionable (with slight modifica¬ 
tions) because of its usefulness and neat 
appearance. A jumper blouse is one wliicli 
is passed over tlie head instead of being piiL 
on like a coat. In such a case the neck line 
is cut low enough to present no difficulty 
when slipping the jumper on over the head, 
or an opening is made down the front and 
finished dccoratively. It is made longer than 
a blouse, varying in lengths between the 
waistline and the liip line. Blouses or 
jumpers may be of the tunic or tuck-in 
typos, with short or long sleeves, round or 
V-shaped necks neatened with a facing 
or binding, or with a collar with or without 
revers. 

DEMONSTRATION 

Using tlie bodice bloclf, make the following 
alterations to allow tlie jumper to fit with 
ease over the hips, 

1. Extend the centre back and front lines 
at A and D respectively to the required 
length. Draw horizontal lines from E and F, 

2. Find the difference between half the 
bust measure plus lin. (i.e,, AB-j-CD), 
and half the hip measure plus i in. EG = 
AB plus half the difference, FH = DC plus 
half the difference. Join LG and MH with 
straight lines, afterwards curving iin, at 
the waist, Figs, ia and ib. 

3. Lower the centre front line lin. and 
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slightly curve the bottom line into the 
under-arin line from P. 

4. Extend the centre front line as desired 
for a blouse or tunic with a wrap-over 
front, Q. 

5. Lower the neck line if necessary. 

6. For a Vandyked wrap and bottom 
edge alter as R, Fig. IB. 




II. USE AND ADAPTATION OF 
BOUGHT PAPER PATTERNS 

Aim of lesson.—To teach the pupils how 
to adjust a bought paper pattern to fit 
their own figure, 

Arrangement of lesson.—Following the 
teacher's instaictions, the girls make their 
own necessary adjustments, 

Teacher’s requirements.—Bought and 
drafted patterns of a Magyar dress, bodice, 
sleeve, skirt, knickers; scissors; chart showing 
the methods of altering the patterns. 

Children’s requirements.—Bought and 
drafted patterns of a Magyar dress, bodice, 
sleeve, sldrt, knickers; scissors; notebook. 

Introduction.—If a comparison of the two 
kinds of pattern is made, then the girls 
will readily see which part of the bought 
pattern requires adjustment to fit their 
figure. If a record of these adjustments is 
kept in their notebook, it is always there 
for future reference. 


DEMONSTRATION 

A Magyar dress pattern.— 

1. Cut or tuck the full length from hem 
to hem when altering the width, Figs. lA 
and IB. This will lengthen or shorten the 
sleeve, which must be altered accordingly. 

2. Cut or tuck the under-arm seam to 
lengthen or shorten respectively, Figs, 2A 
and 2B. 

Bodice.— 

I. To keep the proportion of the pattern 
when the length needs altering, cut or tuck 
equally on the armhole and under-arm line. 
(The sleeve must be altered accordingly,) 
If the garment is intended for a particularly 
long-waisted or short-waisted person, the 
alteration must be made on the under-arm 
only. 


FIG. 1B 
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FIG. 1 A FIG. 1 B 


2, To alter tlie widtli, cut or tuck down 
the length, making rather more than half 
on the front pattern and the remainder on 
the back pattern, 

3. To raise or lower the shoulder line, alter 
as in Figs, 3 and 4, For a square shoulder 



FIG. 2 A FIG. 2 B 


cut the shaded portion, raise it, and draw the 
altered shoulder line and armhole curve, Fig. 3. 

4, Similarly, cut and lower for a sloping 
shoulder, Fig, 4, 

5, For a long shoulder, extend the shaded 
portion as in Fig. 5, 
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Sleeves.—If the alteration is small, make it at the edges only, otherwise cut or tuck 
as in Figs. 6a to 8b. 
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Knickers.— 

1, When altering the knicker pattern in 
length, put two-thirds in the seat and 
one-third in the legs, Figs. 13 and 14. 

2. For the width, alter as in Figs. 15 and 

16, 

III. iraATENING A NECK LINE 

Aim. o£ lesson.— 1 o teach the pupils how 
to give a neck line a neat appearance what¬ 
ever the style chosen. 

Arrangement o! lesson.—The pupils follow 
the teacher's demonstration, working on 


their own material, which will afterwards 
be kept as samplers, 

Teacher’s reciuirements.—Pieces of mater¬ 
ial cut to represent a V-shaped neck line 
and a square neck line; straight pieces and 
crossway strips of material; coloured wool; 
needle; scissors; pins; thimble; jumpers 
showing neck lines of different shapes; 
chart with sketches illustrating the stages in 
neatening the neck line. 

Children's requirements.—Pieces of mater¬ 
ial cut to represent neck lines of different 
shapes; stiuight pieces and crossway strips 



FIG. 13 



FIG. M 



FIG, tS 


FIG. 16 
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of material: pins; cotton; needle; scissors; 
thimble; notebook. 

DEMOHSTRATtON 

To neaten a V-ahapetl neck line.—This 
may be done in one of two ways. 

1. Face the neck line witli a shaped piece. 
When cutting this piece out, great care 
must be taken to obtain the pattern of tlie 
neck line, Fold the jumper carefully down 
the centre front, place to the fold of the 
material, and allow tlie neck line to take its 
own natural course, to ensure a perfect 
fitting shaped piece. 

2. Face the neck line with the crossway 
strips of material, mitring the base of the 
"V.” 

To neaten a square neck line.—This may 

be done in one of three ways, 

I, Facei with a shaped piece .— 

(fl) Cut the pattern of the shape of the 
neck line and measure the desired width of 
the facing plus turnings, (i^ in. will give 
a I in, lacing.) 


SL'.. 

] 


\ 



WRONG SIDE 


WRONG SIDE 


(6) Place the facing in position, edge to 
edge, with the right side of the facing to 
the wrong side of the garment. Pin, 
lack, and machine ^ in, in from the edge, 
Fig. I. 

(c) Snip each corner diagonally almost to 
the stitching and remove the tacking threads, 
Fig. I. 

(rf) Turn over the facing to the right side, 
and tack round the neck line with the facing 
projecting slightly, 

(e) Turn under the raw edge, tack, and 
then machine. Fig. 2, 

2. A shaped facing with a join on the 
shoulder. —^Thc method just described cuts 
into rather a large amount of material. If 
the material is scanty, cut the shaped lacing 
wth a join on the shoulder from the waste 
pieces of material. Join the seams, press, 
and proceed as in the previous method, 

3. 'flealening wilh four straight strips .— 

(ffl) Cut four strips of material in. wide; 

two 2 in. longer than, the width of the neck 
for the front and back, and two 2 in. longer 
than the length of the neck line over the 
shoulder. 



FIG, I 


FIG. 2 





TEACHING IN PRACTICE FOR SENIORS 


3 ^ 4 ’ 

(&) Snip each corner of the neck diagonally 
slightly less than |m- 

(c) Place the two strips for the front and 
back neck in position on the wrong side of 
the garment, tack and machine ^in. away 
from the edge just the length of the neck 
only, Fig. 3. 

(d) Remove the tacking threads, turn 
over to the right side, tack round the neck 
line, turn under the raw edges and tack, 
Fig. 4. 

(«!) Arrange the two st/ips over the shoulder 
ill the same way (Fig, 4), afterwards forming 
the mitred corners, Fig, 5, Machine all the 
edges. 

(/) If desired, the strips may be airangcd 
as in Fig, d. In this case, cut the front and 
back strips |in, longer than the neck line, 
and the shoulder strips long enough to 
overlap the horizontal strips. 


BRIEF INSTRUCTIONS FOR THE 
CONTINUATION OF THE JUMPER 

Computation of cost—Kinds of material; 
widths; prices per yard; quantity required. 

Cutting out.—When cutting out the front 
and back, allow for any gathers, tucks or 
darts on the shoulder, and turnings on all 
edges. Cut out the sleeves, facings, cuffs 
and collar. 

Making up.—Proceed in the same manner 
as for the gym blouse. If any facings are 
added as decorations, rows of machine 
stitching enhance their appearance. Neaten 
the neck line. If a tuck-in blouse is required, 
turn a | in, hem along the bottom edge 
and insert elastic to fit the waist 
measurement. 


IV. REPAIR WORK 

Aim of lesson.—To teach the pupils how to 
make old garments into "new" ones. 


Arrangement of lesson.—Using their own 
worn garments, the pupils renovate them 
accoi'ding to the methods given in the 
teacher's demonstration. 

Teacher’s leanirements.—Worn garments 
of every description; e,g., petticoats, dresses, 
stockings, etc.; scissors; sketches on the 
blackboard to show the stages in any renova¬ 
tion wherever possible; "new" garments 
made from old ones; pins; coloured wool; 
needle; thimble. 

Children’s requirements.—Worn garments; 
scissors; cotton; needle; thimble; pin.s, 

Introduction,—Mucli-worn garments may 
very often be adapted to form other garments. 
Many frequently contain much material 
that is good, and with careful manipulation 
this good material may be utilised in making 
useful garments for younger children. 


DEMONSTRATION 

1. Cut up a petticoat to form a pair of 
knickers for a younger child, 

2. Turn dresses worn under the arms into 
petticoats or smaller dresses. 

3. Cut old woollen stockings into neat 
little jerseys for the small boy. 

4. Cover soft toys for baby with old 
woollen stockings. 

5. Alter woollen jumpers worn at the 
elbows to form useful sleeveless jumpers or 
cardigans by binding the edges with silk 
braid to tone with the jumper. 

Renovating the hem of a skirt.—In many 
cases skirts or dresses which are in constant 
wear become worn along the folded portion 
of the hem. The life of the garment may be 
prolonged by the application of a " false 
hem." This may be made with the material 
from the old hem if it is in thin fabric, and 
in such a case the depth of the hem is 
lessened. When the material is of thick 
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texture it is better to make the new hem 
of a fme durable material, such as sateen, 
to avoid bulkiness at the join, and by tl)is 
method the original depth of the hem is 
maintained, 

1, Unpick the hem, and cut along the worn 
fold. 

2, Fold the skirt down the centre back 
and front, and place the sateen, folded with 
the wrong side outside as in Fig, i. 

3, Mark along the bottom edge of the 
skirt on the sateen, and also down each side 
to the depth of the hem required plus lin. 
turning, Fig, i. 



FIG. I 


4, Remove the skirt and mark the depth 
of the hem plus i in. turnings. 

5, Cut out through the double material, 
leaving J^in. turnings at the side only. 

6, Stitch up the sides and press the seam 
flat, 

7, Place the right side of the sateen to 
the right side of the skirt, with the joins to 
the centre back and front, and machine 
I in. from the edge, Fig, 2. 

8, Turn over the hem to the wrong side 
of the skirt and tack along the joined 
portion, Iiaving the skirt showing slightly 



F(G. 2 

above the sateen on the wrong side. 
Fig. 3- 

9. Snip the turnings of the hem if 
necessary, turn under, and slip-stitch to 
the skirt. Fig. 3. 



fJG, 3 

Renovating a cuff worn at the edge.— 

Cut through the worn edge of the cuff, 
turn the raw edges inside to face each other, 
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and machine both edges together close to 
the edge. This will make the cuff slightly 
narrower. If tlie cuff must not be made 
any narrower, then the old ciift must be 
removed and a new one set on. 

Renovating a worn band. — Wlicn the 
fastening on a band has l^ecome too tight, 
the strain on the buttonhole becomes so 
great that the fastening tears. When this 
happens, unpick the ends of the band for 
2 to 3 in,, cut off tlie worn parts and 
replace them with new and longer pieces, 
joining them to the old bands by single 
seams, Set the garment into the band 
again, spreading out the gathers a little into 
the new portion, and make new fastenings, 

Fig. 4. 

FIG. A 



THIRD YEAR COURSE-THIRD TERM 


Pattern making.—Dress. 

Garment or article to be made.—Simple 
dress; chair-back covers; cushion covers. 

Knitting.—Bathing suit. 

Processes.—Hem-sLiiching; rouleau work. 

Decorative stitchery.—Application of the 
stitches learnt in previous terms. 

Repair work.—Repairing gloves. 

Discussion of work.—No lesson is required 
on the drafting of the dress pattern, as it is 
formed by combining the jumper and skirt 
patterns, One or two styles of dress should 
be exhibited with flared and pleated skirts, 
as in Figs, i and 2. 

The chair-back covers should again be 
displayed for reference purposes, as also one 
or two cushion covers, which will serve as 


suggestions for the making and the decora¬ 
tion of another household article if time 
permits. 

The pupils’ knitted article should be 
nearing completion, and stress must be 
placed on the necessity for a good general 
finisli of the garment. 

Tlie repairing of gloves will provide a 
fitting ending to the course, as in many 
cases this article of apparel is very 
conspicuous in its neglect, Gloves well 
repaired prove the qualities of a good 
needlewoman. 

I. HEM-STITCHING 

Aim of lesson.—To teach the pupils how 
to make a decorative hem. 

Arrangement of lesson.—The pupils work 
along with the teacher as she demonstrates 
each process. 
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Pl'Q, I 


Teacher’s reiiuiremenfcSv— A piece of crash; 
coloured wools; needle; scissors; petticoat 
with, hem-stitched top; cushion cover with 
hem-stitched border; blackboard or chart 
showing sketches of the working of the 
stitch; thimble. 

Children’s reauiremenfcs.—A piece of crash; 
scissors; embroidery cottons; needle; thimble; 

notebook. 

Introduction.—Hem-stitching is a very 
useful stitch for decorative purposes, as it 
forms an open-V'ork border along the inner 
edge of a hem, There are two simple methods 
of working the stitch. 



DEMONSTRATION 

Method i 

1, Turn down the hem, even to a thread, 
and tack. 

2, Draw a few threads from the material 
as close to the hem as possible and parallel 
with it. The number of threads drawn varies 
according to the texture of the material. 

3, Begin securely with the thread as for 
ordinary hemming. 

4, Insert the needle immediately below 
the point where the cotton was drawn out 
on the hem, and lift up a few threads on the 
needle horizontally. (Any number of threads 
may bo taken, four, five or six, according to 
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II. ROULEAU WORK 


Aim oi lesson.—^To teach the pupils how 
to make an effective triiTuning on a jumper 
or dress, 

Arrangemenfi of lesson.—The pupils work 
along with the teaclier as she demonstrates 
each process. 

Teacher’s requirements.—A piece of mater¬ 
ial to represent a collar; several crossway 
strips of material; a piece of drafting paper; 
coloured wools; needle; scissors; thimble; 
jumper or dress decorated with rouleau 
work; chart showing the different methods 
of fixing the strips, 

Chililren’s requirements.—A piece of mater¬ 
ial to represent a collar; several crossway 
strips of material about fin, wide; cotton; 
needle; scissors; thimble: embroidery cottons; 
notebook. 

Introduction.—Rouleau work is a very 
effective way of decorating a dress. Rouleaux 
may be inserted in the material or used as a 
border for the edge of a collar, etc. 

DEMONSTRATION 

1. Join all the crossway strips to form one 
long length, fold it lengthways and machine 
the long edges together to form a tube of 
material | in, wide. 

2. Turn the tubular strip inside out with 
the aid of a bodkin, tack the joined edge to 
keep the seam flat, and press with an iron. 

3. Prepare the collar (or material) by 
tacking the edge to a strip of paper. (If the 
material is single, the edge must first be 
neatened as in faggoting,) 

4. Place the rouleaux in position on the 
paper as in Fig, i, and tack. 

5. The pattern formed by the twisted 
rouleaux may form the edge of the collar, 
or another rouleau may be placed along the 
outside edge in a straight line (Fig. 2), or 
mitred to take the shape of the pattern as 
in Fig. 3. 
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6. Attach the rouleaux to the garment 
by means of faggot stitching. 

7, Remove all the tacking threads and 
the paper. 

If desired, the rouleaux may be placed 
in position on the paper to form lines parallel 
to the edge of the collar instead of forming 
a twist, 


BRIEF INSTRUCTIONS FOR MAKING 
UP THE DRESS 

Cut out the bodice portion as for a jumper 
or blouse, allowing for any extra fullness 
according to the style chosen. Cut out the 
skirt required, allowing for pleats if necessary. 
Make up the blouse portion as for the jumper 
or gym blouse; make up the skirt according 
to instructions, and join the blouse portion 
and skirt portion together either at the waist 
or below the waist, as desired, Decorate the 
collar or neck line with rouleau work if 
desired. Finish the dress with a belt. 


BRIEF INSTRUCTIONS FOR MAKING 
CUSHION COVERS 

Cushion covers rank among the foremost 
of all the household ai’ticles for furnishijig 
pupils with ample opportunity for exercising 
their decorative powers, both in the develop¬ 
ment of the design and the use of the many 
and varied embroidery stitches already 
memorised. These covers may be made in a 
variety of shapes, the square and oblong 
being the simplest of all, A convenient size 
for a square cushion is 22 in,, and for an 
oblong cushion, 19 in, by 23 in. Cut two 
pieces of linen to the shape required allowing 
for turnings. Work a design in the centre, 
or as a border, on one piece before machining 
the two pieces together along three edges. 
Make a cord of embroidery cottons and attach 
it to the edges of the cushion over the join, 

A novel way of forming an edge to a 
cushion is to work a narrow hem-stitched 


hem along the edges of one piece. Join the 
second piece to the first just to the inside 
of the hem-stitching, so that the hem forms 
a decorative border for the cushion. An 
attractive way of obtaining a square piece 
of material for a cushion is to join remnants 
of two different materials, or two different 
colours of the same material, in the manner 
shown in Fig. i, the variation in shading 
indicating the various colours. These may 
first be macliined together, the seams being 
covered afterwards with couched threads. 



Cusliions may also be made oval-,5liaped, 
circular, or in the shape of a fan. These forms 
of cushion look very effective when carried 
out in taffeta silk or artificial silJe, and may 
be ornamented witli nichiiigs of the same 
silk, or have seclions filled in with very 
fijieiy pleated silk. Piping cords play a 
great part in the construction of cushions 
of the present day, serving the useful purpose 
of finishing off the edges ol the cushion and 
at the same time fonning a clecoraLion. 
Coloured braid of various kinds provide 
excellent trimmings, as also gaily coloured 
tassels which look most effective hanging 
from one or more corners of tiie cushion, 
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III. REPAIR WORK—REPAIRING 
GLOVES 

Aim of lesson.—To teach the pupils the 
art of repairing gloves neatly. 

Arrangement of lesson.—The pupils repair 
their own gloves as the teaclier demonstrates. 

Teacher’s rectuirements.— A large glove 
roughly made in hessian; coloured wools; 
needle; gloves already repaired in different 
ways; chart illustrating the processes; 
scissors; thimble, 

Children’s re^uirementg.—Worn gloves; 
needle; cotton; scissors; thimble; notebook. 

DEMONSTRATION 

1. Woollen gloves are darned in the same 
way as stockings. 

2. Cotton or silk gloves ire closely darned 
with fine thread of the same colour as the 
gloves. 

Skin gloves.— 

I. When the stitching of a scam is broken, 
and the seam splits open, place the two 



edges of the seam together and stitch 
through the original holes. 

2. When the skin itself is split, buttonhole- 
stitch the raw edges on each side of the 
seam separately, and sew or buttonhole the 
knots together, Fig. i. 

3. For a small hole, buttonhole the raw 
edges and fill in the hole with rows of 
buttonholing, the stitches of one row being 
Worked into those of the previous row, 
Fig. 2. 

4. A split caused by tightness, or a large 
hole, must be patched. Cut a piece of skin 
to fit the hole—from the wrist portion of 
an old pair of gloves if possible. For a split, 
this must take the form of a gusset¬ 
shaped piece. Buttonhole round the edge. 
Buttonhole the edge of the hole, place 
the patch in the hole, and sew the knots 
on the patch to the Icnots on the glove. 

5. An alternative method of patching a 
large hole is to place tlic patch on the wrong 
side and closely sew down the edge of the 
hole on the right side, leaving the edges on 
the wrong side free. 



FIG. I 


FIG. 2 




THE MOTHERCRAFT COURSE 
OF NEEDLEWORK 


T he making of an entire outfit for a 
baby provides a most suitable necdle- 
worlc scheme for older girls, especially 
for those who arc taking the full mothercraft 
course. The fashioning of garments for the 
tiny helpless wearer calls forth those qualities 
which ensure the making of a very dainty 
and useful set of garments. 

In the tcacliing of this course, the teacher 
must be provided with large apparatus to 
correspond with the article to be made, 
together with the necessary sewing requisites; 
blackboards and their accompanying equip¬ 
ment; charts illustrating the difto-ent pro¬ 
cesses involved in the construction of the 
various articles; completed specimens of 
the articles in question for reference purposes. 
In each article of the course, the requirements 
necessary for the making of that article 
are stated. Each child must be equipped 
with these requirements, sewing accessories 
and notebook at the beginning of each lesson. 

The inclusion of a baby's cot, to be made 
and furnished by the girls themselves, greatly 
adds to the interest in the mothercraft 
scheme. This may he made quite easily 
from a banana crate, bought from a whole¬ 
sale fruiterer, to which must be attached 
pieces of wood suitable for legs and the 
framework of a canopy, Fig. i. 

THE COT 

Preparing the cot.— 

I, Glasspaper the sides of the crate, inside 
and outside, until they are perfectly smooth, 

2. Cut the pieces of wood for the legs and 
the canopy, and glasspaper them also, 
afterwards fixing them in position to the cot. 
Bore holes at each corner as in Fig. i. 

3. Give tile wliolc of tlic cot two or three 
coats of white paint, allowing each coat 


to dry before applying the next, and finish 
off with a coat of white enamel. 

4. When the cot is completely dry, sLciicil 
"bunnies” and "chicks," or any other 
decoration suitable for the nursery, on the 
sides of lire cot, Fig. i. 

Furnishing fche cot 

1. Measure tlie inside of the cot and make 
a bed from strong ticking filled with flocks, 

2. Make a pillow in the same way to fit 
at tlie head of the cot under the canopy. 

3. Make a cover of strong twill for the 
bed and the pillow, and a dainty pillow case 
from muslin, organdie, or fine linen suitably 
embroidered in each corner, or along the top 
edge only, (Embroidery must never be 
worked where the baby's head will lie.) 

4. Cut sheets and blankets to the required 
size, remembering to make a sufficient 
allowance along the long sides and bottom 
edges for tucking under the bed. Turn over 
the edges of the blankets once and blanket- 
stitch them with white or pastel-shaded wool. 

5. Make a dainty coverlet for the bed 
of the sJUne material as the pillow or of 
artificial silk in a pastel shade, and work 
suitable embroidery on it; e.g,, "Baby" 
worked in padded satin stitch, or animals 
appliqued to it. If preferred, slots may be 
worked across it through which broad satin 
ribbon is threaded and tied in a bow. 

6. Cover the sides of the cot with a frill 
of spotted muslin or flowered organdie as 
follows:— 

Measure all round the cot and cut a length 
of material eqiml to one and a half times 
or twice the measured Icngtl). (This allows 
for gathers.) Tlic material must be cut 
deej) enough to cover the sides of the cot 
when finished, and allowance miisl; be made 
for a narrow licm along the bottom edge 
and a liin, hem along the lop edge. Join 
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the length of material to form a ring, and 
machine the hems along the top and bottom 
edges. Run another line of macliining ^in. 
away from the first line along the top edge 
to form a slot, Work a buttonhole in this 
slot near the join on the wrong side of the 
hem through one thickness of material only. 
Cut a length of very narrow tape equal in 
length to the measurement of the four sides 


of the cot, and. allow about g in. more for 
a bow to be tied. Insert this tape through 
the slot, draw up the material to the required 
size and tie the tape in a bow. Regulate the 
gathers of the frill, and at each corner stitch 
a piece of tape on to the slot of the frill. 
Pass these tapes through the holes at each 
comer of the cot (Fig. i) and tic them in 
a bow'i Fig. 2. 
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'riiE Cot Completed 

7. Make the canopy from a piece of muslin Machine hems on all edges. Fold the material 
or organdie. This must be long enough to in two and make a slot across the width, 

reach the bottom of the frill on each side forming a 1 in. frill above the slot, 

of the cot when suspended from the canopy 8. Insert the canopy rail through the slot 
rail, allowance also being made for a frill and drape the material over the sides and 
above the slot, and wide enough for tlic the back of the cot. Fig. 2, 
two edges to meet at the centre back of the 9. Decorate with a bow of broad satin 

cot when the cover is draped in position, ribbon, Fig. 2. 
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THE LAYETTE 


Baby's first clothes known as the "layette," 
are the "long clothes." These should not 
be too long, as they were in former days, but 
just long enough to ensure warmth and 
comfort for the baby. The new approved 
length of about 24 in. is long enough for the 
beginning, As baby grows, the garments will 
naturally become shorter, and the layette 
may easily be turned into baby's second set 
of clothes, the "short-coating set," with the 
addition of a few tuclcs just above the hems, 
thus incurring no waste of a set of garments. 

For the layette the articles to be made 
are;—binder or swathe; napkins; pilch; 
long flannel or barracoat; long petticoat; 
day robe; nightgown; coat, and bonnet. 
For knitted woollen garments to be included 
in the layette; c.g,, vest, suitable instructions 
may be obtained from any of the modern 
knitting books, 

BINBBRS 

These must be made of very soft baby 
flannel as narrow as possible and yet capable 
of fulfilling the purpose for which they are 
intended. 

Reijuireinentg.—The binder must wrap 
one and a half times round the baby's 
abdomen, and be cut to a width of 4 in, to 
4^ in,, so that two binders may be made from 
Jyd. of flannel 28 in. wide; silk floss; tape. 

Cutting out — 

1. Tear the flannel to tlie required width 
from selvedge to selvedge, and cut to the 
required length. 

2, Curve the four corners. 

Making up.— 

1. Overcast the raw edges with silk floss. 

2. Stitdi a short tape at each corner of 
one end and a long tape at each corner' of 
the opposite end, 


3. Measure along the binder from the 
end to which are attached the long tapes, 
the length round the baby's body minus 
ijin. At this point, close to the top and 
bottom edges, make a slot. Pass the long 
tapes tlirough these slots, adjust the binder, 
and tie at the side. Fig. i. 



NAPKINS 

Requiiements.—Napkins should be made 
of the softest Turkish towelling procurable, 
They vary in size from 18 in, square to 
27 in. square, and the towelling may be 
bought by the yard in the width required. 

Making up.— 

1. Cut the towelling into squares. 

2. Turn over the raw edges and herring¬ 
bone them down. 

FILCHES 

A pilch is worn over a napkin and should 
fit the body loosely. It must be cosy and 
warm, a soft flannel being the most suitable 
material. 

Method i 

Eequiiements.—A very simple form of pilch 
may be made by cutting J yd, of 27 in, wide 
flannel diagonally, each half forming a 
pilch; soft material suitable for binding the 
edges. 
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Making up — 

1, Bind or face all the edges with the soft 
material, 

2, Fold over the corners of the diagonal 
and fasten with a button and a buttonhole. 

3, Make a loop or buttonhole on the 
remaining corner and fasten it on to the 
centre button, Fig, 2, Tapes may be used 
for the fastening if desired, in which case 
make a loop on the third corner. 



Method 2 

A more complicated form of pilch is drafted 
as in Fig. 3. AB = i6in. BC = 2oUn. 
Complete the oblong, BE = ^ in. AF = 
2 in. Join EF with a curved line. AG = ii in. 
GH = i^in, GJ = 3^in. Join FH and 
HJ. ia:=4Jin. CM = 2^ in. MN = i|in. 

Join CN. Join JN with a curved line pass¬ 
ing through L, curving ij in, from the centre 
of JL. Cut out on the pattern lines, Fig. 3. 

Cutting out.—Place the pattern on i ycl. 
of 22 in. wide flannel with the line EC to 
tile fold. Cut out, allowing turnings if the 
edges are to be faced. 

Making up.— 

1. Bind or face all the edges. 

2, Arrange the fronts to button. Make 
a buttonhole in the ‘'tab," and fasten up 
the tab to one of tlie buttons, Fig. 4. 




LONG FLANNEL OR BARRACOAT 

Drafting the pattern.— 

I. For tlie bodice, draft the pattern as 
in Fig. 5. 

AB = ioin.; BC = 7-\in,; AE = it-iii- 
AF = aj in. (Join EF with a curved line,) 
AG = I in. (for the shoulder line), BH = 
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ajin; FJ = HK = 2|in. (to toucli the 
shoulder line). JL = ^ JK. Draw in LM. 
MN = 3 in. Draw in the armhole curves, 
curving to \ in. in the back portion and i in. 


i 



Long Flannel ok Bahracoat 


in the front. CO = 3 in, Join HO. Curve 
the corner. Cut out on the pattern lines. 

2. For the skirt, cut an oblong with the 
length equal to iGJ^in. and the width equal 
to 18 in. 


Requirements.—Soft baby flannel (if the 
skirt is made in one piece it must be cut the 
wrong way of the material, yd. of 28 in. 
wide material being required; if the skirt 
is cut the selvedge way of the material, 
then a join must be made); ^ yd. of artificial 
silk cut in crossway strips, or embroidery 
silk; ^ yd, of ribbon, 

Outting out.— 

1. Place the skirt portion with the length 
to the fold of the material, and cut out 
allowing turnings on all edge,?, unless the 
edges are to be bound, in which case turnings 
must be allowed along the top edge only. 

2. Place the centre back of the bodice to 
the fold of the material and cut out, allowing 
turnings on all edges, or along the shoulders 
only. 

3. Cut the back of the bodice again to the 
under-arms only. 

Making up.— 

I. Tack the separate back bodice portion 
inside the bodice and machine the two 
together with rows of machining as for 
quilting. 

2. Join the shoulder seams with a flannel 
seam, made as follows:— 

Place the two edges together and make a 
plain seam. Flatten the seam by laying 
the turnings to right and left and tacking 
them down to the garment, Fig. 6. Herring¬ 
bone each side over the raw edges to keep 
the seam flat, afterwards removing the 
tacking threads, Fig. 6. 

3. Bind all the edges of the bodice, and 
the front and bottom edges of the skirt with 
sai-cenet ribbon or crossway strips cut from 
the artificial silk. Scalloping may be pre¬ 
ferred to binding. If scalloping is used, then 
only the bottom edge of the bodice must be 
bound, all other edges being scalloped, 
Fig. 8. 

4. Gather the top edge of the skirt and set 
it under the bodice. 

5. Neateii all raw edges with overcasting 
or binding. 
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6. Make a slot at the right side of the LONG PETTICOAT 

bodice. 

7. Stitch ribbon strings on each end of The long petticoat may be made in one of 

the bodice, pass one through the slot and two styles, iramely, all in one piece and 
tie at the back, Figs. 7 and 8. gathered at the neck, or composed of a bodice 

8. Embroider a design in the bottom comer, and skirt. 



FIG 8 
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Drafting the pattern.— 3 - Turn a narrow hem along the bottom 


Draft the bodice pattern as in Fig. g. 
AB = i2in.; BC = 7|in. Complete the 
oblong. AE = iJin, AF = ifiti. for the 
back neck curve. BG = BH = i| in. for 
the front neck curve. AJ =4 in. for the 
shoulder line. FK = HL = 2^ in. (drawn to 
the shoulder line). KM = |KL. Draw in 
MN, N 0 = 2|in. Draw in the armhole 
curves as in the diagram. Cut out on the 
pattern lines. 

Style i 

Using the bodice draft; make tlie following 
alterations;— 

Bach .— 

1, Allow for gathers by widening at the 
neck, 

2, Lengthen so that the full length from 
the shoulder to the hem equals 24 in. 

3, Widen the bottom to gj in, and slightly 
curve to avoid a dip, Fig. lOA. 

Front .— 

r. Alter as in Fig. iob for gathers at the 
neck. 

2. Widen the bottom 10 in, and curve as 
in Fig, lOD. 

Requirements.—Jyd. of 48 m. wide nain¬ 
sook; 5^ yd. of lace; yd, of ribbon. 

Cutting out.— 

1. For the back pattern measure g|in. 
from one selvedge and fold the matoial. 
Fold over the other selvedge to meet the 
first for the front pattern. 

2, Place the centre front and back patterns 
each to a fold, and cut out, allowing Jin. 
turnmgs on all edges. Thread-mark the 
bottom edge of the bodice pattern. 

Making up.— 

1. Along the thread-marked line make 
slots in three groups of two on the front and 
back pieces. 

2. Join the shoulder and under-arm edges 
with tiny run and fell seams, 


edge and trim with two rows of lace, one 
along the edge and the second row 1 in. 
away from the first, 

4. Make the centre back placket, 

5. Turn hems along the neck and armholes 
and trim with lace. 

6. Thread a drav'-string through the neck 
hem and thread ribbon through the slots. 
Fig. II. 

Style 2 

Use the bodice draft for the bodice, but 
for the skirt, cut an oblong 16J in. long and 
igj in. wide. 

Requirements.—As for Style i, with the 
addition of |yd. of lace insertion. 

Cutting out.— 

1. Place the centre front of the bodice to 
the fold of the material, allow a little extra 
for tucks, and cut out, allowing J in, turnings 
on all edges except the bottom, where J in. 
turnings only are allowed. 

2. Cut out two back pieces, allowing turn¬ 
ings as for the front, 

3. Place one of the 16J in. long sides to 
the fold of the material, and cut out, allowing 
Jin. turnings on all edges except the top, 
where J in. is allowed. 

Making up.— 

1. Pin-tuck the bodice front. 

2. Join the shoulder and under-arm edges 
with a tiny run and fell seam. 

3. Make the centre back placket, 

4. Hem and trim with lace the neck and 
armholes. 

5. Join the sides of the skirt with a run 
and fell seam. 

6. Hem and trim with two rows of lace 
the bottom edge. 

7. Join the insertion to the bottom edge 
of the bodice by means of whipping. 

8. Gather the top edge of the skirt and 
whip it to the bottom edge of the insertion, 

g. Fasten the neck with loops and buttons 
or ties, Fig. 12. 
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FIG.II 

DAY ROBES 

Day robes may be made witli or without 
a bodice, as in the petticoat. 

Drafting the pattern.— 

1. Using the bodice draft already drafted 
for the petticoat, lower the armhole J in. in 
both the back and front portions. 

2, Draft the sleeve pattern as in Fig. 13. 


FIG 12 

AB = io| in. BC = 7 in. Complete the 
oblong. AE = i AB, 

AF=BG = 2|-]n. Curve the line CD 
downwards to Ji^' i'l centre. 

Requirements.—The full length of the day 
robe is required, from shoulder to liem, plus 
the length of a sleeve of 39 in. wide material, 
such as lawn; and enough lace to trim as 
desired. 
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Cutting out.—Cut out as for the petticoats, NICrHTGOWNS 

allowing extra material where tucks are 

required. Cut the sleeves longer or shorter These are made from the same pattern 
as desired. the day robes. A shorter yoke may be cut 

if desired, the skirt being cut longer accord- 

Making up.—Make tiny French seams at ingly. When cutting out, allowance must 
the shoulders, sleeves, and sides of the robe, be made for a hem fin, wide along the 
Set in the sleeves with fine gathers at the bottom edge; the sleeve must be cut long 
top, then proceed as for the petticoat, and narrowed ^ in, at each side, so that 
trimming according to taste. there are not too many gathers on the 

Fig. 14 shows a robe having pin- 
tucks along the front, short sleeves 
gathered and set in a band, and 
trimmed with lace. 

Fig, 15 shows a robe pin-tucked at ^ 
the shoulders, back and front, and 
trimmed with insertion to the bottom 
of the bodice, where slots arc made 
tlirough which ribbon is threaded. F 
The sleeves are fairiy long, scalloped 
and slotted, and the bottom edge is 
scalloped, 

Fig. 16 shows a robe with a bodice 
which is pin-tucked, trimmed with 
insertion and set on a gathered skirt. 

The sleeves are long and gathered q 
with ribbon. 



FiG. 13 
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shoulder, as the material for a nightgown 2. From the remainder of the bodice 


is of a much thicker texture than a day robe. 

Requirements.—As for a day robe— 
winceyette is a suitable material, 

Fig. 17 shows a nightgown with a yoke 
tucked and trimmed with insertion, The 
yoke and gathered skirt are set into a band 
over which loops are made to form slots. 

In Fig. 18, the front yoke is box-pleated 
in the centre, the pleat being trimmed with 
lace at each side. The front and back yokes 
are gathered into a shoulder yoke, and the 
bottom edges of the yoke and the gathered 
skirt are set into a band which may be 
embroidered with decorative stitchery if 
desired. 

Fig. 19 shows a nightdress cut without a 
yoke and gathered at the neck. The gathers 
are set into a short band at the centre front, 
the remaining portion of this band forming 
strings to be tied at the back. 


BABY’S LONa OLOAK 

Drafting the pattern.— 

I. Using the bodice draft, measure 4 in. 
from the shoulder down the back and 
front, and cut out a yoke. 


pattern cut out the skirt portion, allowing 
about 3 in. extra in the width in both the 
back and front portions, making it 23 in. 
in length. 

3, Cut out a cape pattern in the same 
manner as for a collar, making it ii in. deep, 
and curving the bottom corners at tire front. 

4, Cut out a sleeve pattern as for a night¬ 
gown, narrowing it to Sin. at the wrist, 

Requirements,—Twice the length of tlic 
skirt pins the width of the cape from the 
bottom of the front over the shoulder to 
the bottom of the back; i.e., about 2 yd. of 
38 in. material such as woolalonc or nun’s 
veiling: silk braid—enough to bind all the 
outside edges of the coat, cape and sleeves. 

Outfcing out-~ 

1. Place the cape pattern on the material 
with the centre back to the fold, and cut 
out, allowing I in. turnings round tlie neck 
edge only. 

2, Fold the material wide enough to take 
the skirt part, place th? patterns with the 
centre back and front to the fold, and cut 
out, allowing fin, on all edges except the 
bottom, Cut up the centi'e front fold to 
separate the pieces. 
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3. From the remainder of the material 
cut out (fl) two sleeves, allowing f in. turnings 
on all edges except the bottom, and (&) the 
back and front yokes, placing the centre 
back and front of tlie yokes to a fold, and 
allowing fin, turnings on all edges except 
down the centre front, 

Making up.— 

1. Turn under the bottom edges of the 
yokes, gather the top edges of the skirt 
portions, and set imder the turned edges of 
the yoke. Decorative stitchery may be 
worked over the machining if desired. 

2. Join, the shoulders and under-armseams. 

3. Join the sleeves and set them in the 
coat. 

4. Bind all the raw edges inside. 

5. Using the silk braid, bind the fronts 
and bottom of the coat and the bottom 
of the sleeves, 

d,‘Bind all round the cape, except the 
neck edge, with the silk braid, 

7. Set in the cape as for a flat collai-. 

8. Fasten with ribbon ties, one at the 
neck and two down the fronts, Fig. 20. 

9. Work a design in decorative stitchery 
in the corners of the cape. 



After cutting out the cloalr, a bonnet may be 
cut from the remainder of the material. For 
the drafts of different styles of bonnets refer 
to the Children's MillimYy, pages 350-363, 


SHORT-COATING SET 


The garments to be made for the short¬ 
coating set are as follows:—pilch; flannel 
petticoat; petticoat; frocks; bib; coatee or 
matinee coat; coat and bonnet. 

One set of garments may be obtained 
from the layette by cutting them shorter or 
shortening them by means of tucks, as the 
garments of the layette are made big enough, 
not only to allow the infant pK'fect freedom 
of movement, but also to provide for growth. 
^^'hcn making a new set of clothes, use the 
bodice draft from the layette. When making 
garments with a yoke, make the yoke 
shorter tliau the one used in the layette— 
about 4 m, deep. Allow more fullness in 
the skirts; e.g,, 48 in., if desired. 


PILCH 

Draffing the pattern.—Draft the paltern 
as shown in Fig. i. AB = 6^ in, BC = 10 in, 
Complete the oblong. CE = 2\ in. DF = 
2|in. Join EF with a curved line. BG = 
5 in. Join GF. GH = Jin, BJ=:|in. 
Join HB and lij with curved lines. Cut 
out on the pattern lines. 

Requirements.—| yd. of 28 in, wide soft 
baby flannel; ijyd, of ribbon; i knot of 
tape. 

Cutting out.— 

1. Fold the flannel to take the pattern, 

2. Place BC to the fold, and cut out on 
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all edges except EC, allowing \\n. turnings 
if necessaiy. 

3. Turn over the pattern, keeping EC 
in the same position and cut out the front 
part of the pilch in the same way, thread- 
marking through HJ. 



Making up.— 

1. Join the .side semns with a flannel scam. 

2. Bind or face the openings for the legs. 

3. Face along the waistline to form a 
slot through which the tape is inserted and 
drawn up as required, Fig. 2. 

Fig. 3 shows a flannel petticoat scalloped 
at the edges. 

Figs. 4 and 5 show a petticoat and frock 
with the skirts tuclced into a short yoke and 
trimmed with lace. 

Matinde coats may be made to look very 
sweet and dainty with decorative stitchery 
or trimmings of lace as in Figs. 6 and 7. 

Fig. 8 shows a coat with the fronts gathered 
into a shoulder yoke, and a narrow collar 
to take the place of a cape. 



PIG.3 


FIG 4 
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few 


pHi, 

l,SlCi.' ’"''kt 


These may be made in a variety of shapes. 
Use the bodice draft to obtain the shape of 
the neck line, and draw to the desired shape 
in the same way as for a collar, narrowing 
at the centre back and widening at the 


Matineb Coat 

centre front. Cut the bib out in muslin or 
the same material as the frock, 
liapes. Decorate with stitchery and line with 
ipe of Turkey towelling. Fasten with ribbon ties 
shape or a loop and button, 

owing Figs, 9, 10, ii, 12 and 13 show different 
it the shapes of bibs. 


8 
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CHILDREN’S MILLINERY 


C HILDREN’S millinery is an important 
branch of the mothercraft course. 
Babies naturally lie lor the first lew 
months of their lives, and it is essential that 
the head-covering be comfortable. Light¬ 
ness in weight must be the outstanding 
feature when cltoosing the quality of the 
material, Consideration must also be given 
to the texture of the material so that it is 
suitable for the season of the year. Particular 
care must be taken to avoid friction from 
knots or scams. For infants’ wear, white or 
pastel colours should be chosen. Hand 
embroidery, or finishings of frills, lace, swans- 
down and soft ribbon rosettes enhance the 
beauty of the head-covering, and make it 
more becoming to the small face. Simplicity 
of style must be borne in mind for ease in' 
'laundering, 


ROSETTE MAKING—BABY RIBBON 
ROSETTE 

This is to be used as a trimming when 
the strings are attached to the bonnet. 

Requirements,—3 yd. of pale blue or 
pink satin baby ribbon {strips of pale 
coloured tissue paper may be used for the 
lesson instead of ribbon). 

Making up.— 

1, Wrap all the ribbon lightly round a 
flat school ruler, i to ij in. wide, starting 
at the top right-hand corner with the end 
of the ribbon on the under side of the ruler. 
The ribbon must end on the top left-hand 
side of the ruler, N.B .—Care must be taken 
that the loops are close together but do not 
overlap. Fig, i, 

2. Along the bottom of the loops run a 
gathering thread, beginning at the first 
loop on the right-hand side, Fig, i. 


3. Slide the ribbon off the left-hand side 
of the ruler; draw up the gathering thread 
tightly and end off the cotton well, Fig. 2, 

4. The ends of the ribbon are fish-tailed; 

i.c., the ribbon is folded down the centre 
and a triangle is cut off from ^ in. down the 
centre to the outside corners of the ribbon. 
Fig. 2. 

5. Arrange the loops artistically, and 
when attaching to the bonnet stab-stitch 
the gathered centres of the loops through 
to the side of the bonnet, Fig, 3. 


A LOOPED ROSETTE 

This is suitable for a baby girl's bonnet 
or a baby boy’s hat. 

Requirements.—i yd, of sin, wide satin 
ribbon, either pale pink or pale blue. 

Making up.— 

1. Mark off 2 in. from the right-hand end 
for the first portion, then marie the remainder 
of the ribbon into 4 in. sections, leaving a. 
2 in. portion at the left-hand side of the 
ribbon. The marking must be done by 
means of lillikin pins to prevent the holes 
showing, Fig. 4. 

2. Along each of these divisions run a 
gathering thread, Fig. 4. 

3. Draw up each gathering thread tightly, 
and end off the cottons well, Fig, 5. 

4. Fish-tail the ends of the ribbon, Fig. 5. 

5. Loop the ribbon by catching the first 
gathered part to the second gathered part 
on the underside of the ribbon, then add the 
third, fourth and so on until all the ribbon is 
used. Figs. C and 7. 

6. Arrange the loops artistically, and 
when attaching to the bonnet, stab-stitch 
through the gathered portions to the side 
of the bonnet, Fig, 8, 



_ _ 4 "- 4 
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A BABY GIRL’S WASHING BONNET 

Chief points in children’s millinery.— 

Bonnets mnsl be :— 

1. Light in weight, 

2. Soft in shape, 

3. Easy to wash. 

MaUriah suitable Joy children's millinery .— 
Jap silk; aepe-de-chine; spotted muslin; 
washing satin; lawn; tarantulle; organdie. 

Measurements .— 

1, Over the head from ear to ear (in this 
lesson—14 in,), 

2, From the forehead to the nape of the 
neck (in this lesson—10 in.). 

3, Round the back of the neck (in this 
lesson—7 in.). 

Drafting the pattern.— 

I. Make a circle 12 in. in diameter. Cut 
away a section 2 in wide from the circum¬ 
ference to form the base of the bonnet, Fig. i. 



2. For tl^ coronet an oblong 14 in. by 
4 in, is used. This may be designed to suit 
the required taste, either curved or scalloped, 
Figs. 2, 3 and 4. 

Reiluirenients.—^ yd. of washing material, 
30 in. wide; ^yd. of silk baby ribbon; 3J yd. 
of 2in. wide satin ribbon; i knot of em¬ 
broidery silk. 

Cutting out.—^Place the pattern on the 
material and allow turnings where marked 
in Fig, 5. Cut out. 



‘-iV'l 
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Making up — 

1. Turn a ^in. hem on the straight side 
of the crown piece, on the wrong side of the 
mateviaL 

2. Make a small buttonhole in the centre 
of the hem through the fold of the material, 
so that it does not come through to the 
right side of the material, Tig. 6. 



3. Insert the baby ribbon through the 
hem, catch each end of the ribbon at each 
end of the hem, draw the remainder of the 
ribbon through the buttonhole, and cut into 
two equal lengths, Pig, 7. 

This ribbon is drawn up and tied in a 
neat bow, and so can be untied for washing. 

4. Put a gathering thread round the 
remainder of the crown piece ^ in. from the 
edge, Fig. 7. _ 

5. Mark this gathered portion with lillikin 
pins into four equal parts. 



6. Place the two sections of the coronet 
together, right side to right side, and join 
all the sides, ejccept the side nearest to the 
face, with a small running stitch, Pig. 8. 



7. Divide one edge of the open side of the 
coronet into four equal parts and mark with 
pins. 

8. Draw up the gathering thread of the 
crown to fit the coronet, placing pin to pin, 
Join the two edges with a back stitch, having 
the material placed right side to right side, 

9. Flatten the turnings of this join back 
to the inside of the coronet, and hem the 
remaining open side of the coronet down on 
to the turnings. 

Tiimming the bonnet.’- 

1. Draw faintly in pencil any simple 
design on the coronet of the bonnet. 

2. Work over this in embroidery silk and 
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buttonhole the outer edge of the coronet 
^vith the same kind of silk, Fig. 9. 

3, Cut off two lengths of the satin ribbon, 
each 22^ in. long. Fold over one end of 
each piece and hem it down to the sides of 
the bonnet, Fig. g. 

4. Fix one of the two rosettes already 
described at each side of the bonnet, stab- 
stitching them down in position over these 
hems. 

This completes the bonnet, Fig, 10. 



A BABY BOY’S FIRST WASHINO 
BONNET 

Drafting the pattern,— 

1. Make a circle 12 in. in diameter for the 
crown piece. 

2. Make a second circle 12 in. in diameter 
and from it cut away a circle ii in. in 
diameter. This leaves a circular piece ^ in. 
wide for a facing, Fig. i. (The circles must 
be made smaller according to the baby's 
head size.) 

Requirements.—| yd. washing material 
27 in. wide; 3^ yd. of 2 in, wide satin ribbon; 


I yd. of swansdown; 1 knot of embroidery 
silk; I yd. of silk baby ribbon; ijyd. of 
^in, wide Valenciennes lace. 

Cutting out.—Place the pattern on the 
material and allow turnings where shown in 
Fig. 2. Cut out. 



Making up.— 

1. Cut off 39 in, of lace and join the two 
cut edges, thus forming a ring of lace 38 in. 
in circumference. 

2. With the scalloped edge of the lace 
facing the inside of the crown piece, place 
tlie straight edge of the lace to the circum¬ 
ference of the circle and tack in position, 
Fig. 3. The lace is fixed on the right side of 
the material. 

3. Over the lace place the ^ in. facing with 
the outer edge toudiing tlic edge of the 
crown piece, having the right side of the 
material to the right side. Tack this facing 
in position and back-stitch the three edges to¬ 
gether, Fig. 4. Remove the tacking threads. 

4. Turn over the facing on to the wrong 
side of the crown piece, and tack round the 
outer edge to keep the facing flat, taking 
care to leave the lace standing outwards. 

5. Turn in the ^ in, turnings of the facing 
to form a hem and sew clown. Fig. 5. 

6. Put a running tliread ^in, away from 
the hemmed edge all round the faced portion, 
thus forming a slot, Fig. 5. 

7. In this slot make two small buttonholes 
through the facing only and i in, apart. 
Fig- 5- 
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8. Thread the baby ribbon throogh the 
slot so that it can be drawn up to fit the 
head size of the baby and be tied in a bow. 

Trimming the bonnet.— 

1. In the centre of the crown piece draw 
faintly in pencil a circular design about 3 in. 
in diameter, Fig. 6. 

2. Work this with the embroidery silk in 
daisy stitch or satin stitch and stem stitcli. 

3. Draw up the bonnet to the required 
head size and tie the bow, Fig. y. This bow 
is the back centre of the bonnet, 

4. Attach the swansdown lightly on the 
right side of the material over the gathered 
slot, beginning at either the left or right 
side of the bonnet, 

5. Cut two strings 22-|in. long from the 
satin ribbon and stitch neatly on the under 
side of the slot at each side of the bonnet, 
Mitre the loose ends. 

6. Make a looped rosette for eacli side of 
the bonnet from the remainder of the ribbon. 

7. Attach these in the swansdown over 
the place where the strings have been 
attached. This completes the bonnet, Fig. 7. 

8. When washing the bonnet the swans¬ 
down and rosettes must first be removed. 

A BABY GIRL’S BEST BONNET 

Drafting the pattern.— 

I. The crown part .—Make an oblong 16 in. 
by 6 in., ABCD, Fig. r. Along AB measure 
off AE and BF = in, Along CD measure 
CG and DH = 1 in. Along AD and BC 



measure AK and BL=4iii. Join EIC, 
KH, FL and LG with straight lines and 
join HG with a curved line, curving to r in. 
in the centre. Make a circle 2| in, in diameter, 
2. The cor(»jfif.--Malce an oblong, 13 in, 
by 4 in.. Fig. 2, Along each short side 
measure up 2 in,, and from these points 
measure out |in. parallel to the base of the 
obloi^g. Join these points with a curved line 
which touches the top side of the oblong in 
the centre. Also join these two points to 
the ends of the base of the oblong with 
straight lines, Fig. 2. Connect the two 


corners of the base line with a curved line 


which airves to in the centre. Divide 
each Iralf of the upper cuivecl line into three 
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FIG. 2 


equal parts. Mark down ^in, at eacli of 
these points and scallop the divisions, Fig. 2. 

Reauirements.—Jyd, of 36in. wide satin; 
iyd. of soft net; |yd. of Jap silk; 3|yd. 
of i^in. or 2in. wide satin ribbon; knot of 
embroidery silk;yd, of whitesilkbaby ribbon. 

Cutting out.—Lay the patterns on the 
material and allow J in. turnings round the 
scalloped edge and the circle, and ^in. 
turnings elsewhere. Cut out. Lay the 
patterns for the crown part only on the net 
and allow | in, turnings on all edges except 
EK and FL. where no turnings arc allowed. 
Cut out. Cut out the circle on the pattern 
lines. 



Making up.— 

1. Place tlie net circle on the wrong side 
of the satin circle, fold over the turnings of 
the material and herring-bone them down 
to the net without letting the stitches show 
on the right side of the material, Fig. 3. 

2. On the right side of the circle embroider 
a dainty design with the embroidery silk, 
Fig, 4. 

3. Lay the net crown piece on the wrong 
side of the satin crown piece and tack them 
together, Fig. 5, 

4. Join together on the wrong side the 
two shortest sides, KH and GL, with a 
small running stitch, and press the turnings 
flat on the net. Catch these down on the 
net only with herring-bone stitches. 



FIG .3 FIG 4 . 
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5. Herring-bone down to the net only 
the turnings EK and FL. 

6. Put a gathering thread round GH Jin. 
away from the edge, and draw up to fit the 
circle. 

7. Pin the circle on to the gathered 
part, tack down having the gathers even 
all round, and then feather-stitch down at 
the edge, Fig. 6, 

8. Place the two pieces for the coronet, 
right side to right side, and join them along 
the two short sides and the scalloped side 
with a small running stitch. 

9. Turn the coronet inside out and tack 
round the joined sides close to the edge to 
keep it flat, 

10. Blanket-stitch with sillc the scalloped 
edge, working three stitches in the same 
hole, Fig. 7. 

11. Work a nice design on the coronet 
with embroidery silk, Fig. 7. 

rz, Place tlie under side of the open end 
of the coronet to the right side of the honnet 
round the face, EF, and join with a running 
stitch. Flatten the turnings of this join bade 
to the inside of the coronet, and hem the 
remaining open side of the coronet down on 
to the turnings, 

13. Cutting the Jap silk on the cross, make 
three strips in. wide. Join these into one 
long piece. This is doubled over widthways 
and quilled, as follows;— 

Turn the end of the silk inside the fold. 
Hold the silk in the right hand and quill 
with the left. First fold the silk backwards 
for Jin. then forward Jin,, leaving Jin. 
space between the two folds in the centre, 
Fig. 8. The pleats are held in position by 
means of a long back stitch Jin. from the 
lower edge, 

14. This quilling is continued until the full 
length required for the front of the bonnet 
is obtained, and the end is turned inside 
the fold. 

15. The quilling is placed inside the 
bonnet to show about Jin. outside the 
coronet and stitched to the honnet with¬ 
out letting the stitches show on the outside, 
Fig, 9. 


Lining the honnet.— 

I. Cut an oblong of Jap silk 5 in. by 4 in,, 
and tack on the inside of the bonnet, through 
the net only over the back scam and circle 
of the bonnet. Turn in Jin. turnings at 
the bottom of the bonnet and slip-stitch it 
to cover the herring-bone stitches. 

Z. Cut a piece of Jap silk on the cross, 
14in. by bin., for the remainder of the 
lining. Along one of the long sides turn a 
Jin. hem to form a slot. Make a small 
buttonhole through one fold of the slot in 
the centre and thread the baby ribbon 
through. 

3. Slip-stitcli the lining in to cover the 
turnings of the quilling and also the sides 
of the bonnet. Fig. 10. 

4. Draw up the baby ribbon to cover the 
edges of the oblong piece, tie in a bow and 
catch the slot down in several places. Fig. lo, 

5. Fold lengthways a length of ribbon to 
fit round the back and side of the bonnet 
and tie-stitch it down here and there, Fig. il. 

6. Cut two satin ribbon strings each 22J in, 
long, and stitch in position at the sides of 
the bonnet. Mitre the loose ends. 

7. Make a looped rosette and stitch it 
over the ends of the strings at the sides of 
the bonnet. This completes the bonnet. 
Fig. II, 

A BABY BOY’S BEST HAT 

Drafting the pattern.— 

1. Malce a circle 3 in. in diameter, 

2. Malre an oblong 20 in. by 6 in, 

3. Make another oblong 18 in, by J in. 

Requirements.—Jyd. of 30 in. wide satin 
material; 3jyd. of 2 in, wide satin ribbon; 
circle of wadding 3 in. in diameter; J yd, of 
Jap silk for the lining; i yd. Valenciennes 
lace, Jin. wide; knot of embroidery silk; 
Jyd. of swansdown. 

Cutting out.—^Place the patterns on the 
satin material and allow turnings, Jin. 
round the bands and Jin, elsewhere. Cut 

out. 
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Place the patterns of the large oblong and 
the circle on the Jap silk and allow ^in. 
turnings, Cut out, 

Making up.— 

1. On the right side of the satin circle 
embroider a neat design round the centre, 

Fig. I. 

2. Place the wadding on the wrong side 
of the satin circle and catch the turnings of 
the satin over on to it, Fig, 2. 

3. Join the crown piece on the wrong 
side to form a ring, and press the seam flat. 

4. Along one edge put a gathering thread 
•Jin, away from the edge, and draw it up to 
fit the circle. 

5. Pin the circle on the right side over 
the gathers, having them arranged evenly. 




Tack it down and then feather-stitch it down 
at the edge. Fig. 3. 

6. Join each of the bands together on the 
wrong side to form two separate rings, and 
press both seams flat. 

7. Put a gathering thread through the 
lace and draw it up to fit the size of the 
bands. 

8. Place the lace between the two bands, 
which fit right side to right side, having 
the straight edge of the lace to the edges of 
the bands. 

9. Join all these three together with a 
small running stitch \m. away from the 
edge, Pig. 4. 

10. Turn the bands inside out so that the 
lace points outwards, and tack the bands 
just below the lace to keep them flat, Fig. 5. 




FIG.3 
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11. Join the Jap silk lining m a ring and i6. This thread is drawn up to fit the 

press the seam flat. band. 

12. Put a gathering tliroad J-in. away 17. Place the band over the hat on the 


from one edge of this lining. 



right side, arrange the gathers evenly and 
stitch the lower loose edge of the band to 
the gathered portion of the hat J in. away 
from the edge, Fig, 6. 

18. Turn the band completely over, 
then turn in the edge of the band 
Jin. and slip-stitch it inside the hat. 
Fig. 7. 

19. Turn in the edge of the lining circle 
and place it over the circle of wadding, 
Slip-stitch it down. 

Tr immin g the liat.— 


i Lj-1-^ 


I. Attach the swansdovvn over the band 
on the right side of the hat, 
it. Cut two lengths of satin ribbon, each 
22^ in. long, and stitch them neatly inside 
the hat at each side. (The join in the crown 
piece is the centre back.) Mitre the loose 
ends of the ribbon. 

3. From the remainder of the ribbon make 
two looped rosettes and attach tliem in the 
swansdown at each side. This completes the 
hat, Fig. 8. 


13. Place the lining inside the hat, 
having the wrong side of the lining 
seam fitting to the wrong side of 
the satin seam, and the gathered 
edge to the circle. 

14. Draw up the gathering thread 
to make it fit the circle, arrange 
the gathers evenly and catch them 
down to the turnings of the circle. 

15. Place the remaining edges of 
the satin crown piece and lining 
crown piece together and put a 
gathering thread through them 
both. 



AA.—VOL. IV-8 
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A GIRL’S SUNBONNET 

Draiking tLe rattern.— 

1. The crown .—Make a circle 14 in, in 
diameter, Cut away a section 2|in. wide 
from the civcumference for the base of the. 
bonnet. Carry each end of this line |in. 
outside the circumference of the circle, curving 
the circumference at each side to meet these 
points, Along the base, join these two points 
with a curved line, curving up to ^in. at 
the centre, Fig, i. 

2. The brim .—Make an oblong 15 in. by 
3 in. Along the top long side, from each 
corner measure 3 in, along the line. Down 
each short side, from the top, measure 2 in. 
Join these two points at each side with a 
curved line. Fig, 2. 

3. Thi crown band .—Make an oblong 24 in. 
by 6 in. 

4. The Make an oblong 21 in. by 

5|in, Join the two top corners with a 
curved line, curving down to fin. at the 
centre. Measure along each short side from 
the bottom ^in, and join those two points 
with a curved line touching the base line 
of the oblong in the centre. Fig. 3. 

Requiiemenfcs.—Suitable materials are:— 
print, spotted muslin, plain or flowered 
voile, or organdie. 

I yd. of 36 in. wide material, or |yd. 
46 in. wide material; e.g,, organdie; 4yd. of 
cotton piping cord; knot of embroidery silk 
(for use if plain material is used); J yd. 27 in. 
wide leno (for stiffening the brim if voile 
is used). Stiff muslins do not require the 
brim to be interlined with leno, as the 
material is stiff enough to support itself. 
When using transparent material the cord 
should be dyed the same colour as the 
material. 

Cutting out.— 

1, Place the patterns on the material 
and cut out, allowing \ in, tuinings all 
round, 

2. Cut two straight pieces 22^ in. long and 
i^in. wide for the strings. 




FIO.Z 


5Ji" 

I 



FIG.3 


Making up.— 

I, The brim. — Cut a length of cord equa 
to the outer edge of the brim. Cover thi 
with a fin. strip of the material left an 
tack it close to the cord, Fig, 4, With tli 
cord facing the inside of the brim, place th 
covered strip to the outer edge of on 
material brim and tack underneath the cor( 



FIG, 4 
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Fig. 5. Place the outer edge of the second 
material brim to the outer edge of the 
first brim, having the covered cord between, 
and tack close to the cord, Fig. 5. These are 
all now joined together with a small running 
stitch. Cut the turnings close to the join, 
turn inside out, and tack the outer edge 
down to keep it flat having the piping cord 
standing out clear at the edge of the brim. 
Fig. 6. If desired, the brim may be em¬ 
broidered, Fig. 6. Fasten the piping cord 
securely at each end. Fold over the double 
inside edge of the brim once on the 
right side of the brim and catch it down 
with a small running stitch. This is to avoid 
untidy edges showing when the bonnet is 
finished, Fig. 6, 

2. TAe crown band .—Fold over one long 
edge of the crown band to form a hem 
wide. Catch this down with small running 
stitches. Insert a length of cord through 
the hem and place another running thread 
in the hem Jin, away from the first, having 
the cord in the slot so formed, Fig. 7. Make 
a tuck farther along the crown band similar 
in size to the hem, and having a length of 
cord inserted at the base, leaving a Jin. 
space between the top of this tuck and the 
hem, Fig. 7. Fold over a small turning 
along the remaining edge of the material 
and run a gathering thread, Fig. 7. Draw 
up these cords and gathering thread to fit 
the inner edge of the brim. Arrange the 
gathers evenly and set the first tuck 
just over the edge of the brim. Back¬ 
stitch this through at the base of the 
cord. Fig. 8. Fasten the ends of the 
cord securely through the material. Fold 
over a small turning on the short sides of 
the crown band on the right side of the 
material and catch down with a nmning 
stitch. 

3, The crown .—Fold the outer edge of the 
crown material over to form a hem ^in. 
wide, and sew down with a small running 
stitch, Fig. 9. Insert a length of cord and 
put in another running stitch, having the 
cord in the slot thus fo2-med. Fig. 9. Draw 
up the cord to fit the inner edge of the 




FIG- 6 




FIG.6 
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crown bandj Fig, lo. Set it over the crown 
band, having the tuck from the 

second piping of the crown band, Fig. lo, 
Closely stitch through at the base of the 
cord. Fold over once the base of the crown, 
on the right side and catch down with a 
small running stitch. Draw this running 
thread up to make the base 7 in. long. 



4, The cuYlain. —Turn down three of the 
edges of the curtain to form a hem on the 
wrong side of the material and hem down 
or catch it down on the right side with a 
chain stitch. Fig. ii. Fold over the upper 
edge of the curtain to form a hem I|in. 
wide on the wrong side, Fig. ii. Insert the 



V FIG.II 

cord and place a running stitch ^in, away 
from the hem. The curtain may be em¬ 
broidered if desired. Draw up the cord to 
fit the neck part of the crown, arrange the 
fullness, and back-stitch through at the 
base of the cord. Fig. 12, Turn a small hem 
all round the strings and hem down or catch 
them down with a chain stitch, Sew them 
neatly on the inside of the bonnet at each 


side of the curtain. This completes the 
bonnet, Fig, 12. 



A BOY’S HAT 

Drafting the pattern.— 

I, The brim. —Draw a circle 12 in, in 
diameter, and outside this draw another 
circle 16 in. in diameter, Fig, i. From a 
point on the circumference of the inner 
circle measure 10 in. along the circumference 
at each side of the point. Fig. i, Draw a 



FIG. I 












Boy’s Hat 
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line from each of these last two points to the 
centre of the circle and continue it from 
these two points to the outer circle, Fig, i. 
The section of the two circles thus measured 
forms the brim. 

2. The crown .—This con¬ 
sists of six similar sections. 
Draw aline AB, 3^in. long, 
From the centre of this line 
draw upwards a perpen¬ 
dicular line CD, 7 in. long, 
Join D to A and D to B 
with curved lines, Fig, 2. 
The curve of the gore 
determines the final 
shape of the crown, and 
this can be varied according 
to choice. 

Requirements.—J yd, of tweed; ^yd, of 
Icno or book muslin for interlining; Jyd. 
of polonaise for the lining. 

Cutting out.— 

1. Material .—Place the patterns of the 
brim and gore on the wrong side of the 
material as in Fig. 3, with the centre front 
of the brim on the cross of the material, 
Two brims and six gores must be marked 
out, Mark all round the patterns with 
chalk or pencil, as a guide for sewing, then 
allow turnings where shown in the diagram, 
and cut out. 

2. Leno .—Six gores and one brim only 
must be cut out similar to the material, Mark 


out all round the patterns with chalk or 
pencil, and then allow turnings as in Fig, 3, 
except along the base of the gores where no 
turnings are allowed. 

3, Lining .—Cut out six gores only. Allow 
turnings as in Fig. 3. 

Making up.— 

I. Place the leno brim to the wrong side 
of one of the material brims, and baste them 
together. Fig. 4. 



2. Machine or back-stitch the short sides 
of the two brims together, thus forming a 
ring, and press the seam flat, Fig. 5, 



D 



FIG 2 



FIG.3 
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3, Machine the short sides of the remaining 
material brim together and press the seam 
flat. 

4, Place the right side of the two material 
brims together, laying the seam of one to 
the seam of the others and machine them along 
the outer edge on the pattern line, Fig, 6. 

5, Notch the turnings round the Jiead 
part of all three brims almost to the pattern 
line, the notches being ^ apart, Fig. 6. 



F16.6 

6. Turn the brims inside out (the leno 
brim will now lie between the two tweed 
brims), and tack carefully round the outer 
edge to keep the seam flat, 

7. Baste all the three brims together and 
machine-stitch round, beginning with the 
first row on the outer edge, and every other 
row ^in. apart up to the head part, Fig. 7. 



F1G.7 

8. Cut a strip 21 in, by 3 in, from the 
remaining leno. Join it in a circle 20 in. in 
circumference, and fold it lengthways in 
three, thus making a head band 20 in. by 
I in. 

9. Using the joins as the centre back, 
place the notches of the brim under the head 
band and pin into position. Stitch these 
together with a long back stitch, the long 
stitches being over the notches. Fig. 8. 

10. On the wrong side of each material 
gore, place a leno gore and baste each pair 
together. Machine-stitch them together ^ in. 
on tlie inside of the pattern line, all round 
except the base. Fig. 9. 


OF NEEDLEWORK 369 



F 1 G .9 

II. Join the gores together in pairs on 
the wrong side, beginning at the apex of 
the gore each time, first tacking two gores 
together down one side only on the pattern 
line, and then machining tliein, Fig, 10, 



FIG ,10 

12, Press all the seams out perfectly flat 
in order to get a good shape when the hat is 
finished. 

13. Join the first pair of gores to the 
second pair, and then join the third pair, 
beginning at the apex of the gore each time. 
N.B.—The apexes of all the gores must join 
in one central point when all arc machined 
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together, and care must be taken to get a 
good round shape when the crown is finished. 
Fig, II, 

14, When all the seams are pressed flat 
turn the crown inside out, and turn under 
and tack the Im- turnings at the base of 
the crown on the wrong side, Fig. 11. 

15, Place the centre of one of the gores 
over the join of the head band, £ind work 
round, fitting the crown over the head band. 
Slip-stitch it into position. Fig. 12. 



16. Cut a strip of tweed, i in, by 25 in. 

17. Fold over the edges lengthways on the 
wrong side and machine down near the 
edge. Press flat. Fig. 13, Fold one end over 
to form a bow. Fig. 13. 

18. Place this in position at the base of 
the crown, stitching the bow over the raw 
edges of the band. The bow must lie on the 
left side of the hat. Fig. 14. 

19. Cover a small button mould with the 
tweed and stitch it in the centre of the 
crown. Fig. 14. 

20. Remove all basting and tacking 
stitclies. 

21. Join the sections of the lining in the 
same manner as the material crown, and 
press the seams flat, 

22. Slip it inside the hah, wrong side to 
wrong side, with the seams of the lining 
lying on the material seams, and with the 
central points fitting on the top of each 
other. 

23. Turn inside the turnings at the base 
and slip-stitch the lining to the hat. Fig. 15. 




PIG. 13 


FIG. 15 
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The brim may be turned up all round or 
turned up at the back' and down in front, 
Figs. 16 and 17. 

For a summer hat, linen or poplin are most 
suitable materials to use. 




A GIRL’S LIBERTY HAT 

Drafting the pattern.—^The only pattern 
required to be drafted is a circle, 3 in, in 
diameter. 

Requirements.—i yd. of pastel-shaded 
organdie; \yd. of another pastel shade of 
organdie for trimming; 5 yd. of piping cord 
dyed to match the organdie; 3 yd, of velvet 
baby ribbon, 

Cutting out.— 

1. Cut out one piece of material on the 
cross 35 in, long by 9 in, wide for the crown, 
Cut out another piece of material on the 
cross 42 in. long by 8 hi. wide for the brim. 

2. U.sing the circle pattern cut two circles 


in material, allowing ^ in. turnings all round. 

3, Cut out one piece of material on the 
cross 21 in, by 6 in. for the lining. 

Makiiig up.— 

I. The cfown. — Make a ring of piping 
cord 20 in. in circumference, The cord must 
be joined by stoating the two ends together, 
not wrapping one end over tlie other, Join 
the strip of material for the crown in a ring 
and press the seam flat, Fig, i. Turn one 
edge of the crown piece over the ring of cord 
on the wrong side of the material and place 
a small running stitch under it, Fig. 2. 
From this piping cord measure along the 
width of the crown piece i in., and mark 







FIG 2 

with lillikin pins. Place another piping cord 
20 in. in circumference on the wrong side of 
the material; fold the material over it on 
the right side and catch down with a small 
running stitch. Fig. 3. Similarly insert five 
more piping cords at intervals of i in. along 
the crown piece, tlie first two of these being 
20 in, in circumference, the next igin., the 
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Girl's LinnnxY Hat 

next 15 in,, and the next 10 in., Fig. 3, Tack to form a double brim, Fig. 4. Measure i in, 
together the two circles of material. Place from the folded edge and put a gathering 
these under the crown piece and fit into thread all round, drawing it up to 28 in. in 
position under the last piping cord, Back- circumference, Fig, 4. Make a ring of piping 
stitch them to the crown piece with a long cord 28 in. in circumference. Place this 
back stitch at the base of the cord, the long between the folds of the brim, close to the 
stitch being on the wrong side of the hat. gathering thread, and run another gathering 
2, The brim .—Join in a ring the piece of thread underneath it, Fig. 4. From this cord 
material for the brim and press the seam measure lin, and put a gathering thread 
flat. Fold over the material lengthways, through the double brim, drawing it up to 
having the right side of the material outside, 



FIG,3 


nG,4. 
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26 in. ill circumference. Close to this thread 
place a piping cord 26 in, in circumference, 
between the folds of the brim, and under¬ 
neath it run another gathering thread. Fig. 5, 
From tliis cord measure i in. and put a 
gathering thread all round which is drawn up 
to 20 in. to fit the crown, Fig. 5. 



Forming the hat.— 

1, Place the head part of the brim under 
the base of the crown and pin it into position. 

2, Stitch tiicm together along the base of 
the crown cord with a long back stitch, the 
long stitch being inside the hat. 

3, Trim all tlie edges of the turnings inside 
the hat to make them neat. 

Trimming the hat.—Make a posy of 
flowers and leaves as follows;— 

1. Cut a piece of organdie on tlie cross 6 in. 
by I in. 

2. Fold over lengthways and roll it up fo 
form a rosebud, Fig. 6. 



3. Catch the end of each bud firmly. 

4. Make in all fourteen of these buds, 
seven of one colour and seven of another. 

5. Cut a 2 in, square of organdie and fold 
it diagonally. 

6. Fold it over again as in Fig. 7. 

7. Put a running thi-ead at tlie base. 

k Gather the thread up tightly, end off, 
and cut it level at the base to form a leaf. 
Fig. 8. 


9. Make thirty-six of these leaves, 

10. Cut a circle of double material J in. in 
diameter. 

11. Round the outside edge of the circle 
place twelve leaves, each touching one 
another, and sew to the foundation with a 
long back stitch, Fig, g. 

12. Inside these leaves place another six 
leaves in the same manner. Fig, 9. 

13. Arrange six rosebuds, three of each 
colour, in. the centre of the leaves and stitch 
neatly at the base, Fig. 10. 

14. Make another posy of rosebuds and 
leaves similar to the first. 

15. Place a piece of the velvet ribbon 
round the base of the crown, letting tlie 
join lie at the right side front of the hat. 
Stitch neatly to tlie hat. 

16. Over this join place a posy, and stitcl) 
neatly, Fig. il 

17. Turn up the brim at the centre back 
and stitch it to the crown. 

18. Loop the remaining ribbon into two 
loops, one bin. and the other gin, long, 
having two loose strings 18 in. and 14 in. 
long. 

19. Attach these strings to where the 
brim is caught up, and over it place another 
posy. Fig. 12. 

20. Catch the strings loosely together hall 
way down with the remaining two rosebuds, 
Fig. 12. 

21. If preferred, llie loops inay be omitted 
and a bow made with tlie velvet ribbon 
instead, according to tlie prevailing fashion. 

Lining the hat.— 

r. Join the piece of material for the lining 
in a ring 20 in. in circumference, and press 
the scam flat. 

2. Turn one edge over to form a small turn 
on the wrong side and put a gathering thread 
through. 

3. Draw this up to fit the crown tip; 
arrange the gathers evenly and catch it 
neatly to the turnings. 

4. Turn inside die remaining edge of the 
lining to fit the base of tlie crown, and slip- 
stitch it into position. 
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A GIRL’S SCHOOL CAP 

Style 1 

DraJting the pattern,— 

r. The crown -piece .—Make an oval 13 in. 
by 12 in. 

2, The fiytVii,—Draw an oblong ABCD, 
Ilf in. by 2 in. From A and B measure along 
AB, 2in. From A and B measure along AD 
and BC, i in. Join these two points at eacli 
side with a curved line, Fig, i, p. 376. 

3. The bmid. —For the canvas draw an 
oblong 22 in. by i| in, 

For the lining draw an oblong 22 in. by 4 in. 

Re^iuiieinents.—1 yd. of velour doth in 
navy blue, brown or green; ^yd. of sateen 
the same colour as the material; ^yd. of 
stiff canvas; four very small button moulds. 

Cutting out,—Place the patterns on the 
material, sateen and canvas, and allow ^ in. 
turnings on all edges in the material and 
sateen, and on the straight edges of the brim 
only and short edges of (he band in canvas. 
The oval piece must be placed on the cross 
of the^ material, Two brims are cut out in 
the material, sateen and canvas. 

Making up.— 

1. Join the canvas band to form a ring, 
and press the seam fiat. The join forms 
the centre back of the cap. 

2. Divide the ring up into four equal 
parts and mark with pins, 

3. Divide the crown piece into four equal 
parts and mark with pins. 

4. Place the pins of the crown to the pins 
of the band and pin them in position under 
the top of the band. The long part of tlie 
oval fits from front to back. 

5. The surplus material in each quarter 
is box-pleated evenly on to the band, Fig. 2. 

6. Catch tile crown to tlie band with a 
long back stitch, 

7. Baste the canvas brims on to the wrong 
side of the material brims, Fig. 3. 

fi. Place the right side of the sateen brims 
to the right side of the material brims and 
tack them Logetliei' round the outer edge. 


9. Machine tlie brims round the outer edge, 

10. Remove the tackings and turn the 
brims inside out. Tack closely round the 
outer edge and baste the two brims, 

11. Machine the brims round the outside 
edge and run four other rows of machining 
at even distances along the brim. Fig, 4. 

12. Remove all basting stitches, 

13. Place one of the brims round the 
front of the cap with the inside edge of 
the brim fitting under the canvas crown band, 
and having the sateen side uppermost, Fig, 5, 

14. Tack this in position. 

15. Place the remaining brim round tlie 
back 0/ the cap in a similar manner, so 
that the round edges of the back brim overlap 
the round edges of the front brim at the right 
and left sides. Fig. 6 . 

16. Tack this in position. 

17. Machine the brims to the canvas band, 
Join the material band to form a 

ring and press the seam flat. 

19. Turn over the edges ^ iu, on the 
wrong side and press them flat. 

20. Slip this band over tlie crown, Imving 
the right side outside, and fit it into position 
over the canvas band. 

21. Machine this at each long side of the 
band and nuchine four more rows at even 
distances between them. 

22. Cut two small pieces of material, 3 in, 
by Jin. 

23. Make two small bands by turning in 
the edges all round, folding each piece 
lengthways and machining them flat. 

24. Cover four button moulds with the 
material. 

25. Turn up the brims of the cap to lie 
over the crown band. Fig. 7. 

26. Place a small band at each side where 
the brims overlap and catch them down at 
each side with a button, Fig. 7, 

27. Join the sateen band for the lining 
into a ring and press the seam flat, 

28. Along one edge turn a hem on the 
wrong side, and madiine. 

29. Turn in the remaining edge once, pin 
round the head part of tlie cap and slip-stitcli 
it in position. This completes Llic cap. Fig, 7, 
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A GIRL’S SCHOOL CAP 

Style 2 

Drafting the pattern.— 

r. The crown ‘piece. —Make an obiong 14 in. 
by 15 in. 

2. The hrim. —Make an oblong 22 in. by 
3 in. 

3, The cfoimi land. —Make an oblong 22 in. 
by 2| in. 

Requirements .—\ yd. of velour cloth in 
navy blue, brown or green; J yd. of sateen 
the same colour as the material; ^yd. of 
stiff canvas; two button moulds. 

Cutting out.—Place the patternis on the 
material and allow ^in. turnings (the 
crown piece and the brim, and the crown 
band). 

Place the brim and crown band patterns 
on the sateen and cut out, allowing 
turnings. 

Place the crown band on the canvas and 
allow \ in. turnings on the short sides only. 

Making up.— 

1, Join the canvas band to form a ring, 
and press the seam flat. Tlie join denotes 
the centre back of the cap. 

2, Divide the bmid into four equal parts 
and mark with pins. 

3, Fold over the crown piece lengthways, 
having the wrong side uppermost, and 
machine or back-stitch the sides together. 
Fig, I. 


4. Turn the crowJi piece inside out and tack 
the seams to keep them flat. 

5. Pin the crown piece under the canvas 
band with the joins fitting to the pins marking 
the sides. 

6. The surplus material at the front and 
back can either be darted or put in a pleat 
at the right and left side front, and right 
and left side back, Fig, 2. 

7. The crown piece is stitclied io the 
canvas Ixiud with a long back stitch, 
Fig. 2. 

8. Join the sateen brim in a ring and 
press the seam flat. 

9. Join the material brim in a ring and 
press the scam flat. 

10. Place the two right sides of the 
material and sateen brims together and 
machine round one edge, Fig. 3, p. 378. 

11. Turn the brims inside out, tack 
round the join, and baste the two brims 
together. 

12. Machine round the edge, and then run 
lour other rows of machine stitching at even 
distances along the brim. Remove the basting 
stitches. Fig. 4, p. 378, 

13. Place the inside edge of the brim 
under the base of the canvas band, fitting 
the join to the back of the crown and having 
the sateen uppermost, 

14. Stitch them together witli a long back 
stitch. Fig. 5, p. 378- 

15. Join the material band in a ring and 
press the seam flat. 

16. Turn over each long edge \ in, on the 
wrong side and press them flat, 

17. Slip this band over the crown having 



FIG. I 


FIG 2 
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the right side outside, and tack it in position 
over the canvas band. 

i8- Prepare the sateen band in the same 
way as the material band, and tack il in 
position on the under side of the canvas band 
on the inside of the cap, 

19. Machine these three bands together 
first along the outside edges, and then put 
three more rows at even distances, Fig. 6. 



FIG ,3 


20. Cover the two button moulds with 
material, 

21. Turn up the brim of the cap to fit 
flat to the crown band. 

22. Pull down the corners of the crown 
piece to cover about i in, of the brim, and 
catch them to the brim with a button at each 
side, Fig. 7. 



FIG .4 





FIG. 7 

A Girl's School Cap—Style 2 
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A GIRL’S SCHOOL CAP 


Style 3 



Drafting the pattern.— 

1, The cYown section .— 
Draw a line 3§ in. long 
and from the centre of 
this line draw upwards 
a perpendicular line Sin. 
long. From the apex 
of this line draw curved 
lines to each end of the 
base, Fig. i. 

2. The hack brim .— 
Make an oblong, ABCD, 
14 in. by 2^ in. From 
A and B measure along 
AB, 3 in. From these 
points curve to D and C 
respectively, Fig. 2. 


3. The front brim or neb .—Make a 
semicircle with a radius of Gin, From 
the centre of this ate measure in. on 
each side of the circumference. Also from 
the centre of the arc draw upwards a 
vertical line 2 in. long, From the end of the 
vertical line draw a curved line to the 
points on each side of the arc. Fig. 3, 

Requirements.—Jyd. of velour cloth'in 
navy blue, brown or green; ^ yd. of sateen 
the same colour as the material; ^yd, of 
soft canvas. 

Cutting out.—Place the patterns on the 
material and sateen and allow turnings where 
shown in Figs. 4 and 5, p, 380. Cut out. 

Making up.— 

I. Place the right side of the material back 
brim to the right side of the sateen brim and 
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machine them together round the outer edge, 
Fig. 6. 

2, Turn the brims inside out, machine 
round the outer edge, baste them together, 
and run four more rows of machine stitching 
at even distances on the brim. Remove 
the basting stitches, Fig. 7. 


3. From the canvas cut out a strip 23 in. 
long and 2 in, wide. 

4. Join this strip to make a ring 23 in, 
in circumference. Fold it lengthways in 
two to form a band i in. wide. The join 
denotes the centre back of the cap. 

5. Place the centre of the inside edge of 



FIG 4 



PIG.B 



FIG.7 
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the back brim to the join of the band, and 
ht it under the band. Stitch it in position 
with a long back stitch, Fig. 8. 

6. Place the two pieces for the neb together, 
right side to right side, and machine them 
round the outer edge. 

7. Turn them inside out, baste, and 
machine them at the edge. Enn four more 
rows of machine stitching at even distances. 
Fig. g. Remove the basting stitches. 

L Place the centre of the inside edge of 
the neb to the centre front of the band and 
fit it under the band. 

9, Stitch it in position with a long back 
stitch. Fig. 10. 

10, Join the gores in pairs, beginning at 
the apex of the gores each time, and press the 
seams open. 

11, Join thb three pairs together to form 
the crown, taking care that the apexes meet 
in one central point, Fig. ii, 

12, Turn the base of the crown under on 


the wrong side for | in. and tack it down, 
Fig. II. 

13. Place the centre of the base of one gore 
to the centre front of the brim, and fit the 
crown over the crown band. 

14. Machine-stitch it in position at the 
base of the crown, Fig, 12. 

15. Turn up the hack brim to fit Rat to 
the crown. Fig. 13. 

16. Cut a piece of material 9 in. by i in. 

17. Fold over both long edges and machine- 
.stitch down. 

18. Fix one end of the band under each 
end of the back brim having the band lying 
along the front base of the crown. Fig. 13. 

19. Join the lining up in the same manner as 
the material crown and press the seams open. 

20. Place the lining in the crown of the 
cap, having the seams lying over the seams 
of the material and the tips of the gores 
fitting to the tips of the material gores, 
Slip-stitch it in position, Fig. 13. 



FIG.12 


A Girl's School Cap—Stylie 3 


FIG, 13 
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LITTLE GIRLS’ FROCKS Cutting out.— 

I, Cut £i double collar and double cuffs 


These may be made up in many pretty 
and varied styles, and are very simply made 
by adapting the tunic or bodice blocks to 
suit the required style, Fig. 2 shows a 
pretty little frock, the pattern of which 
is obtained by the adaption of the tunic 
pattern. 



out of the plain material. 

2. Cut out the liack and front portions 
with the pattern laid to the fold of the 
material, allowing sufficient material to be 
tucked to lit the curve of the sleeve, 

3. Cut out the sleeves from, the remainder 
of the material between the curved portions 



Measurements reciuired.—As for drafting a 
tunic pattern. Fig. i. 

Drafting the pattern.— 

1. Draw a line AB on the tunic pattern as 
in Fig. I. Cut along this line so that a short 
raglan sleeve pattern is obtained. 

2, Draft a simple cuff and a Peter Pan 
collar, 

Requirements.—Twice the length, plus 
turnings, and hem, of thin fabric with 
a floral pattern; ^ to ^ yd. of plain 
material. 


of the front and back. Allow ^in. turning 
all round the patterns except at the hem, 
where 2 in. to 3 in. are allowed. 

Making up.— 

1. Face the opening with a crossway strip 
of plain material, 

2. Pin-tuck the front and back to fit the 
shoulder curves of the sleeves, 

3. Turn under the curved edges of each 
sleeve, place in position over the front and 
back, and work two rows of machine stitching 
J in. apart, or attach with decorative 
stitchery, 
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4. Fold the frock along the shoulder lines 
and join the under-arm seams. 

5. Turn up tlie hem, set on the collar and 
cuffs, and fasten with small loops and 
buttons. 

Figs. 3, 4, 5 and fi, show little frocks 




adapted from the bodice pattern with short 
set-in sleeves and illustrating the ap]3lication 
of smocking or honeycombing, In Fig. 5 
a narrow crossway strip of material is 
attached to the collar and sleeves by faggot 
stitch. 




FIG.5 


PIG.6 
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LiraE BOYS’ SUITS 

These may consist of a combination suit 
of a blouse and knickers joined together; a 
tunic suit; or a blouse and knickers suit. 

Measurements lequiied.— 

1. As for the children's bodice pattern. 

2. As for the children's knicker pattern. 

Drafting the pattern.— 

I. Adapt the bodice pattern to suit the 
style of blouse or tunic required; e.g., if a 
saddle or shoulder yoke is required as in 
Figs, 4 and 5. 


2. Draft a sleeve pattern and adapt it to 
suit the length of sleeve required. 

3. Draft the kniclcer pattern as in Fig. i. 
This differs slightly from the girls' knicker 
pattern as boys' garments are more closely 
fitting than girls’ knickers would be, Fig. i. 

COMBINATION SUIT 

Requirements.—Any kind of washing 
material; c.g., gingham, tobralco, in con¬ 
trasting shades of the same material 36 in, 
wide; e.g., beige and brown, ^yd. of beige 
and I yd. of brown. More material will be 
necessary if long sleeves are required. 



Fia4- 


FIG. 5 


FIG.6 
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Cutting out.— 

1. Using the knicker pattern, cut out in 
the brown material two fronts and two 
backs, each front having a Vandyked line 
as shown by the lines in the draft, 

2. Cut a double collar and double cuffs 
from the brown material. 

3. Citl out from the beige material the back 
bodice, the pattern being laid to the fold of 
the material; two fronts with the lower edge 
shaped to fit the Vandyke of the knickers, 
and the under-arm-sloped to allow more 
material for gathering the blouse slightly at 
the sides; and two sleeves, 

4. Allow J in. turnings on all edges except 

at the knees, where turnings must be 

left for a hem. 

Making up.— 

1. Take each leg of the Icnickers separately 
and join the front and back portions. Turn 
a I in. hem at the bottom. 

2. Placing short seam to short seam, join 
the two legs together along the centre back 
edges, continuing round to the front for 
I in, past the top of the inner leg seams. 
This leaves most of the centre front open for 
fastening. 

3. Join the blouse seams, and make and 
set in the sleeves. 

4. Gather the waist of the blouse a little 
at each side, turn under the top edge of the 
knickers, and machine them in position over 
the blouse. 

5. Neaten the opening down the left centre 
front with a strip of brown material to 
represent a box-pleat, the lower end of which 
is pointed. Machine-stitch all round the 
strapping close to the edge. 

6. Make the collar and the cuffs and 
attach them to the blouse. Fasten with 
buttons, Fig, 2. 

Figs, 3 and 4 show two different styles of 
tunic suits, and Figs. 5 and 6 show two 
styles of blouse suits. When the knickers 
are not joined to the blouse they may be 
held with elastic, or the top edge may be 
faced and buttonholes worked, which button 


to a small bodice. Elastic is also inserted 
at the waist of the blouses to give a pouched 
effect. 

SLEEPING SUITS 

The pattern for a sleeping suit is easily 
obtained from the combination and adapta¬ 
tion of the bodice and knicker patterns. They 
may be made to enclose the feet or to allow 
the feet to be free. 

Fig. 1 shows how to obtain the pattern for 
either style. 

Measurements required.—Length from 

waist to ankle. 


Drafting the pattern.—The main part of 
the pattern is drafted in one piece by placing 
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the front bodice block to the front of the 
knicker pattern, as shown by tlie dotted 
lines in Fig. i, and making the following 
alterations:— 

1. Allow ^ in, for wrap-over on the front 
of the bodice, A. 

2. Lower the neck line i in,, B. 

3. Make the shoulder lin, wider for easy 
fitting, C. 

4. Lower the armhole, lin., D, 

5. Lower the back of the knickers about 
2 in,, E. 

6. Draw the under-arm line to meet the 
back of the knickers, and extend it for one- 
third the length of the knickers for the side 
opening, F. 

7. Extend the knicker leg to the required 


measurement, narrowing it to two-thirds the 
width of the knickers at the bottom, G. 

8. If the suit must enclose the feet, extend 
the front half of the pattern only to equal 
the lengEli of the foot from ankle to toe, and 
curve round for the toes, H. Curve the back 
half of the pattern at the ankle to I in. at 
the centre, I. For the sole, cut a pattern 
similar in shape to the foot, curving the heel 
end outwards | in., J. 

9. Ill the back pattern make the shoulder 
lin. wider; lower the armhole i in. and 
lengthen the pattern so that the under-arm 
is the same length as the front under¬ 
arm, K, 

10. Draft a sleeve pattern to fit seam to 
seam, and draft a simple collar. 




FIG. 2 


FIG. 3 
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MANOICRAFr IJf ScrEN-CE-TVPfCAL MODELS 


1. El?clric inolor wilh unwound armature, 

2. Qarlow's wheel, 

3. A ping key, 

4 . Elecitlcbell—gong raised Irom shecl akimlnlum. 

5. Simple type ol morse tiey, 

6. Elcclcie motor wllli Iwo-pole wound atmnLutc. 

7. Sleam turbine with liorizonlQl Toior, 

6. Anna Lure built, from slatnplngs, 

Q. Lantphoiise far mlcroproJccLor, 

10. i‘iilsaling Iron rod In a soknokl. 


11, Mains translormcr. 

12, Steam turbine wills vertical rotor and safely valve, 

13, Reaction steam turbine [Hero's cnglriD), 

14, Another view of Wo, i. 

13, Moving coll gnlvanomoler, 

16, Anolher view of Wo, 6. 

17. Experimental Ihrcc-polc clcclrir. motor. 

iB. Plashing light opeented by a bimetallic coll. 
iQ, Three-polo enclosed field motor in couise of con¬ 
struction. 
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THE SCOPE AND ORGANISATION OF 
SCIENCE HANDICRAFT 


Introduction.—A considBration of science 
handicraft may be developed along two lines, 
each with its own end but employing the 
underlying principles common to both. The 
aim of one is to enable teachers of science 
to make and repair apparatus, while the 
other is concerned with the introduction of 
simple apparatus and model making as part 
of the practical work of the class. The former 
is of particular importance now that so 
many teachers of science give to their work 
the stamp of their own individuality, and 
therefore feel the need for items of apparatus 
not generally available. 

With regard to tlie second line of develop¬ 
ment there is a growing feeling that further 
opportunities for constructional work should 
be given, particularly to boys^ in the later 
years of their school life, Science handicraft 
offers such an opportunity at the present 
time, and may later be found to meet a 
pressing need for more practical work when 
the scliool leaving ago is raised, 

It is generally agreed that the making 
of a working model in which a young person 
has a real and lively interest, evokes that 
continuity of effort which is a potent form 
of discipline, enlivens whatever theory lies 
behind the work he is doing, and gives an 
opportunity for the development of original 
thinking in the solution of new problems. 
When the model is being made by a group, 
it can also give exercise to his power of 
collaboration, showing him the need for 
good workmanship on his part so that the 
aim of the group may be successful, 

It is not suggested that science handicraft 
should be introduced at all ages, and at all 
grades of brightness, The work demands 
the exercise of a fair measure of intelligence 
such as is generally found in "A" and 


"B" classes, experience having shown that 
the best results are obtained from the most 
intelligent. The too rapid introduction of 
such work into tlie cutnculum, and its 
extension to "C’' and even "D” classes 
at too high a level of complexity, have led 
to disappointment and sometimes to the 
abandonment of the work. Teachers starting 
such a course would, therefore, be well 
advised to begin in a small way with a good 
class, finding out for themselves just how 
much they can expect the boys to do. They 
should also keep open the possibility of 
adjusting the range and difficulty of the 
models within the course. 

A good deal of useful work may be done 
with the less intelligent pupils, but they 
require more “ spoon-feeding/^ and the 
opportunities for both individual contri¬ 
butions and the exercise of ingenuity must 
then be neglected, The problem of super¬ 
vising the work also becomes acute when 
every stage in the design and construction 
has to be closely controlled by the teacher. 
Tile ideal towards which one hopes to 
progress is to discuss the problem briefly 
with the pupil, to suggest in broad outline 
one method of attacking it, if necessary, 
and then to leave the boy to work out the 
details for himself. This can be approached 
very nearly if the work, beginning on very 
simple lines, is developed progressively to 
higher grades of difficiiUy. 

An example of tlie degrees of difficulty 
which influence the choice of models is given 
in the following series of contact keys. 

Contact keys .—In tlie successive develop¬ 
ment of a contact key (Fig. i). the simple 
key, A, is made of brass strips of about 24 
gauge. The flexible strip is dented witli a 
round-pointed punch to give a small area 


‘Any reference to ‘‘boys" in these pages is merely for simplicity of expression; there is no reason 
why girls should not attempt tiiis kind of rvoHc. 
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of contact; and the knoh is made from a 
metal button soldered above the dent, and 
filled in with sealing wax. 

Fig, IB shows a more elaborate form, 
capable of talcing heavier currents. The 
insulating knob is a short length of ebonite 
or bakelite rod, drilled and tapped to fake 
a screw which, at its lower end, is equipped 
with silver solder contact points. These are 
shown in section in Fig. i C, The end of a 
length of 22 gauge silver solder wire is 
sweated into a drilled recess at the end of 


the screw, zinc chloride being used as a 
flux and thoroughly washed away after¬ 
wards. It is then cut to leave about in, 
projecting to be filed flat. The contact 
plate, which is sweated to the "cheese-head" 
of the screw, is easily made by fusing the wire 
to a bead and then flattening the bead with 
light hammer blows (for details see Soldering). 
These contacts do not readily corrode. 

The further development (Fig. 2 A), is 
a simple Morse key. In addition to tlie 
"front stop" and "bridge" contacts, an 



Fig, I. Successive DEVELorMENis of a Contact Key 
A, A simple kep made Icom brassslrlp, shown In spctioii, 

D, A similar principle, bul introducing silver solder contact points, and recessed baseboard 
to allow UiD use ol nuts and bolls, 

C. A scclion Ihrough Ibc key shown at D, 
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A, Biiill Iroin I>rassstrip. 

D, Section of slirriip forming Uie back slop. , , , . , 

C. A mure coivcnUonal lype, sliowing two nielnocls ol springing. 

a, J In. by ft in, brassbar. 

Ii. Silver soJdcr po/(ils. 

A liikd^lefrnlna!, not sJiowjj iii Die tllasrani, Is coniiecled Lo Iho bridge n 


392 TEACHING IN PRACTICE FOR SENIORS 


adjustable "back stop” is provided by the 
metal strip, shown as a section in Fig. 2 B, 

whichpassesoverthemiddleof the flexible arm, 

Fig. 2 C shows the details of a more 
conventional form of Moi'se key. The 
movable arm is a brass bar of ^in. by |in. 
section. It is supported by a steel axle 
soldered into position, and pointed at each 
end to fit into drilled recesses in two screws. 
The latter are supported by a bridge (a) of 
^ in, by | in. brass bar, bent without anneal¬ 
ing, and are held by locknuts. Silver solder 
points (6) as in Fig. i B, are incorporated. 
The spring (c) is wound from steel wire, the 
adjustment being provided by the threaded 
rod which is free to move up and down in 
its hole. In this model the connections to 
the three terminals are by stout copper 
wire laid in grooves in the underside of tlie 
baseboard and bedded in melted paraffin 
wax. The ends of the wires are soldered to 
the lower ends of the terminals or bolts. 

Fig, 2 C shows, also, an alternative method 
of springing. A length of cloclcspring is bent 
to a Vec form, with its ends housed in slots, one 
in the arm and the other in the baseboard, 

Owing to the variety of needs, opportunity 


and ability one meets in schools, it is not 
desirable that we should outline a course in 
science handicraft for senior schools. Each 
teacher will wish to compile his own. We 
therefore intend, primarily, to deal with the 
basic processes and mechanisms involved in 
the construction of apparatus, to give a brief 
account of the materials employed and the 
uses for which they are appropriate, and to 
provide examples of a few models over a 
range of difficulty. Thus the science master 
will find infonnation which may be of value 
to him, assisting him to design and construct 
apparatus, and to pass on instruction to the 
members of a class if he wishes to do so. 

One need hardly stress how important it 
is that the master should first make the 
model,—or at least visualise very carefully 
every stage in its production. Unforeseen 
difficulties occurring occasionally may have 
considerable educative value, but if they 
appear too frequently the interest may be 
destroyed. Reference to an actual model may 
help a beginner to a clear idea of his problem, 
and provide him with a standard of craltsman- 
sliip at which to aim, and if possible to surpass. 
Mere copying is, of course, not advocated. 



Fid, 3, Development of a Model feom an Improvisation 

A. Ttic Improvlsalloii | a cork and glass tube mounUd on a knilllng needle, Stiuares of linplate as blades. 
U. The modclpartly sccLioncd. 

C. The rotor, mickcd oiU, drilled, and the blades cut. 

D. \ ilefleuling id. 
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Model making in the science lesson.—"It 
is essential to recognise tbut science and 
handicraft are separate subjects, eacli with 
its own tradition. This does not, however, 
imply that they have no common ground.” 
Within that common field one should try 
to preserve, as far as possible, the ideals 
of each, though that is difficult in situations 
where time is limited. The result is that 
in science model making the teacher often 
feels that ha can ill afford the time for good 
ciaftsmanship, prefejTing rather to con¬ 
centrate on the' illustration of scientific 
principles by rapid improvisations, and bv 
models whose sole merit is that they work. 
The value of such models is freely admitted, 
but they hardly lie within the field of science 
handicraft. 

None the less, these imj^rovisations may 
suggest, and serve as an incentive for, the 
construction of more permanent models 
which might be designed to introduce a 
further pj-inciple. 

All example of such treatment is suggested 
in Fig. 3. 

A cork supported by a knitting needle 
running in a glass tube has squares of 
tinplate pushed in round its circumference 
to serve as paddle blades, Fig. 3 A. It is 
driven by an air or steam jet directed by a 
glass tube or mouth blowpipe held in a 
retort stand. This is the improvisation. In 
the first mode] (Fig, 3 B) a cajiister with a 
spring lid acts as a boiler. The jet may be 
either a hole punched with a small nail 
from below, or a ^ in. bent copper tube. 
Fig. 3 D. The suspension of the rotor is 
by points running in centrepunch dents, one 
in the lid and the other in a brass strip bent 
to shape and soldered to the side of the 
canister. The rotor (Fig. 3 C) is made as 
shown from tinplate. Cuts are made with 
sliears, from the edge into the holes previously 
drilled, and each section is turned through 
about 45°. The pointed axle is passed 
through a central hole and soldered. 

The idea may be developed further, as in 
Branca's engine, by mounting the rotor 
with its blades turned through go® this 


IN SCIENCE 



A. In cIcvatioR. 

D. Wan o( Iho nd asspm'ily 

а, I^sition of ihe Jcl, 

б . Btlrr linJi! aiul valve, 
a. SaJely value pivot. 

ii. ■nie long mocliricatioM of iJie Jet. 
<. Tlic arm of the safely unlve. 
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time, between vertical supports, Fig. 4 A. 
A better performance will be obtained by 
making a longer jet (rf) of copper tubing 
flattened at its upper end and filed at an 
angle so that it just clears the rotor when 
the latter is moving, and delivers a flat jet 
of steam right under each successive blade. 
The model can also incorporate a safety 
valve which may also serve as a filler hole. 
At the point h in Fig, 4 B, a short length 
of I in. round brass rod is sweated into 
place and drilled with a ^in. or | in. hole, 
over which a ball-bearing may be placed. 
The ball is held down by a V-shaped strip 
of tinplate (e) flattened and slotted at one 
end so that it may be fixed by a short pin 
passing through one of the supports at c. 
The lid may be soldered into position now 
that a means has been provided for filling 
the boiler. 

The time faclor,—One possibility of getting 
the time necessary for attention to accuracy 
of workmanship and neatness of finish is 
to extend the science time allotment, by 
taking in part of the period usually given 
to handwork or other practical activity 
carried on in the school, as distinct from 
woodwork and metalworlc done in craft 
centres. Thus the handwork of one or more 
classes can be put under the control of the 
science master. 

If this is impossible, the boys can be 
encouraged to do the work in their spai'e 
time, The science room then becomes a 
dep6t from which advice and raw materials 
may be drawn, and to which various odd¬ 
ments of materials and mechanisms may be 
brought for common use. 

The time factor seems to operate, not so 
much in the number of working hours, as 
in the number of days or weeks over which 
they are spread. A boy is prone to lose 
interest in a model which takes a term to 
make, ignoring the fact that the total working 
time has been only a few hours, and to 
consider it to he a Jong job. 

It is advisable, therefore, to organise the 
work so that it may be completed within 
as short a span of time as is reasonably 


possible. In addition, there is the likelihood 
that the science lessons will progress so far 
that before the model is finished the need 
which prompted its undertaking no longer 
exists. 

More difficult apparatus .—We do not 
consider that these points operate against 
the making of more elaborate models. For 
some pupils, the satisfaction derived from 
progress in a really well-made model will 
provide the incentive for sustained effort, 
In such cases, if there is no reason why the 
model should be made quickly, one person 
could undertake the whole job. 

Group work. —Where, however, it is desir¬ 
able that a more advanced model should 
be made in a short time, its construction 
may be undertaken by a small group, each 
member being responsible for one or more 
parts of the model. It is essential, of course, 
that each boy should know what contribution 
he is making to the wliole, and that he should 
realise that the success of the work depends 
on the care with which each part is made, 
The problem should, therefore, be discussed 
with the group beforehand. Supervision of 
the work is lightened if one member,—not 
always the same one,—be appointed to take 
charge of the work, and to act as an inter¬ 
mediary between the group and the master, 
This can usually be done when it is realised 
that another boy will be taking charge of 
the next model. There is scope here for 
some measure of social education. Added 
interest is provided, too, if the group is 
allowed to demonstrate and explain its model 
either to the class or at an exhibition of work. 

With intelligent pupils, quite a high 
standard may be reached by an organisation 
of this kind. It is probably advisable, how¬ 
ever, to alternate individual and group work. 

Classroom equipment .—Where the science 
master is interested in model making, the 
laboratory fittings would include a bench 
for metalwork and woodwork, and a kit of 
tools, for his private use and so that the 
boys may have access to the equipment 
necessary for those processes of construction 
with which they find difficulty at home. 
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Tig, 5. A Sugobstion poa a. Machine-Vice 

A. ScrcAvcil Jroni bdow, nml drilled >vilh hsios JiV the bolls; backer] ti'llli anojlicr niece 0/ 
wood in) lo iiictpaao Uic rlBidity, 
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n, Mild steel Jnws, oouiUri'sunk niul scccwil, Ono (aw Is slotLcd wUU a lUe lo assist in Rclpplns 
rniiiiil Acotlrjiis and In keeping tliciu \iprlylit. The ^ In. WhlUnirtli cam'ngo bolts, wlfli squBren 
slinnk to pruvcnl rolnllo/i, are llUed wUli n’osliers and wInKnuls, 


While muclt of the work of science liandi- 
craffc is possible witli a few very sim])lc tools^ 
a good deal of limo and heartache may 
often be saved by the use of the correct ones, 
wliich are not to be found in every liousehold. 
Many models, begun by a boy with great 
enthusiasm, are thrown aside unfinished on 
account of an apparently insuperable diffi¬ 
culty, wliicli is instantly resolved when the 
boy is given access to a vice, a soldering bit, 
or a haclcsaw. Some of the tools and minor 
equipment might even be made by the boys 
themselves for general use. It should be 
possible, in addition, to build up a small 
slock of hand tools, which can be loaned 
to individuals for a few days. Tliis may 
avoid the educational evils of the " unfinished 
job," and the feeling of frustration wliicli 
inevitably leads to loss ol interest. 

Craft guilds .—The interest can be sus¬ 
tained, and considerably extended, by the 
formation of a club or guild to meet occasion¬ 
ally in the science room for work and 
discussion, with the further incentive of an 
exhibition or an "open day" once or twice 
a year. By providing further opportunity as 
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well as by the stimulation of interest, such 
guilds will speed up the work and minimise 
the disadvantages of a pralonged time span 
with more advanced models. In those schools 
whose only craft activity is woodwork, some 
scheme of this kind should be encouraged to 
give the boys at least a little experience of 
the simpler operations involved in the working 
of metal. 

Co-operation with the cralt teacher.—In 
schools having a separate craft centre in 
which woodworlc or metalwork is being done 
under an instructor who is interested in 
model making, most of the science handi¬ 
craft may be carried out in the craft periods. 
Science models or items of apparatus, graded 
according to their difficulty and the nature 
of the workshop processes they demand, may 
be introduced into a craft sclieme without 
appreciable interference with its continuity. 
If they are products of close collaboruLion 
between the science and craft teachers they 
can be simple in construction, efficient in 
operation, and pertinent to the science work 
of the classes which make them. The 
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inclusion of a few items as part of a rigid 
handicraft syllabus can hardly be recom¬ 
mended, for thus they may become stereo¬ 
typed exercises divorced from the science 
work whichshoukl suggest tbeir construction. 
Each model, as far as possible, should 
incorporate something of the boy who makes 
it, and should be the outcome of consultation 
between the boy and the teachers conceniccl. 
A few boys will be found who can carry 
through a project of this kind with very 
little guidance but the majority, particularly 
\Yheii beginning science handicraft, need a 
good deal of advice. The help given, however, 
should always leave room for t)je full exez'cise 
of a boy's initiative. In the provision of 
practical problems lies one of the clhef 
merits of science handicraft. 

In order that sucli a collaboration between 
the science and craftwork may bo successful 
it is important, of course, that the craft 
teacher should know enough science to 
appreciate the principles which tlio model 
is intended to illustrate or to incorporate, 
and that lie should realise the need for eucli 
simplicity of construction as is compatible 
with good workmanship, So often one finds 
a simple piece of apparatus so elaborated as 
to become an engineering job; in taking up 
a disproportionate amount of time, such 
work may easily kill the interest of the 
constructor, and its complication may 
completely overshadow the scientific purpose 
for which it was intended. 

No less important is it that the science 
master should know exactly what he wants, 
In order that his contribution may be of 
value he should be something of a craftsman 
too. He should know the scope and limita- 
tiojis of materials and should be able to 
evolve a design capable of translation into 
a model which works. Then the real function 
of the craft teacher is to modify that design 
to give greater mechanical efficiency and 
fznish, but without over elaboration. 

The use of models.^One valid criticism 
of science handicraft as a class activity is 
that the handicraft tends to dominate the 


science. We may either accept the tendency 
frankly, and merely aim at teaching the 
elements of craftwork through the medium 
of science apparatus made during the craft 
periods, or cxploi-e every possibility of main¬ 
taining the balance by the widest possible use 
of the models made. In those schools where 
no other provision is made for metalwork the 
former attitude may easily be justified, and 
it would probably be the one adopted when 
the work is being done in the craft centre. 

IL is freely admitted that a boy who has 
taken ten working hours to make a model 
is not likely to employ the same number of 
science liours c.xperimenting with it to any 
good purpose. On the other hand, by a free 
exchange of apparatus it should be possible 
for the model to be usefully employed for 
tliat length of lime among the members of 
a class. Tims one should obtain a fair 
balance between the construction time and 
the period during which the model is serving 
as a medium of instruction to somebody, 
The products of science handicraft should 
be useful additions to the science apparatus 
and not merely "museum pieces.” Many 
of them will find their place in the demonstra¬ 
tion equipment, particularly those which, 
through the medium of interchangeable parts, 
may serve to illustrate several principles, or 
the successive development of one. 

Examples of such models are to be found 
in Figs, 6 and 7. 

The mechanics frame (Fig, 6), made on a 
stout base with 2 in. by i in. batten and 
backed by a full irapei'ial size drawing 
board, may be used with the various fittings 
to cover much of the demonstration included 
in a first course of mechanics, even beyond 
tlie needs of a senior school. It would not, 
of course, replace large scale pulleys, levers 
and mechanisms such as bicycle parts, but 
would rather supplement them. Clips (n) 
hold the drawing board in position. 

The following principles may be illustrated; 

I. Force, extension of springs .—Hang the 
bar, which has a half-metre scale screwed 
to one side of it, by its hook (c) to the 
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staple {d). To the nearest hook in the top 
of the frame fix a spring, with the indicator 
(A) and either a load pillar (j) or » scale 
pan (g) attached to its lower end. 

2. Parallelogyam and trkngle of forces .— 
Three strings, knotted at a point, lead each 
to a spring balance. Other strings contimic 
the spring balances to the hooks on the 
frame in variable states of tension. The 
central three strings are projected to a sheet 
of paper on the drawing board. The pulleys 
{f)> {t)> might be used with weighted strings 
for a similar purpose, 

3. Pulley syslems.—lt the hooks are 
separated by distances equal to the radius 
of the pulleys used, simple systems may 
easily be set up inside the frame, with the 
drawing board removed. 

4. F/ich'on.—With the crossbar in the 
position illustrated, the string from a slide 
may be passed over the small pulley (h), at 
the end on the right, to lead to a load pillar 
or scale pan. 

5. Inclined plana and resohition of forces .— 
A stirrup with a string over one of the 
pulleys (p) allows the crossbar to be pivoted 
about the pin (0), A roller (/) is made by 
drilling at the centre of each circular face 
of a thick brass rod to a depth of about \ in., 
and springing a bent brass wire into the 
holes, 

C. Moments .—Galvanised iron wire is 
bent to make suspensions (A) for each side 
of a disc of 8 mm, plywood with a steel 
axle. From the centre is hung a plumb line, 
and weights are suspended from pegs fitting 
into holes drilled in the plywood, at randoin, 
hwt without upsetting its balance. By 
turning the crossbar over, the half-metre 
scale is brought into view and the bar is 
adjusted so that the plumb line crosses the 
scale at the 25 cm, mark, Moments may 
then be easily and vapidly computed. 

Other uses will probably suggest them¬ 
selves, 

Fig, 7 shows a set of interchangeable parts 
from which one may rapidly assemble a 
scries of electric motors. 

In the first assembly (Fig. 7 A) the keeper 


bar, or armature, rotates across the poles 
of a horseshoe magnet wliich may be wound 
with about eight layers of 26 g. D.C.C. 
copper wire, either directly as on the near 
arm, or by the use of a bobbin (Fig. 7 B) 
shown in place on the other arm. Whichever 
method is employed, one must be sure that 
the direction of winding is rcveised as the 
wire passes from one arm to the other, as 
in Fig. 7 A, in order to produce opposite 
poles at the two ends. The contact cam is 
fixed to the spindle in such a position that 
it makes contact with the brush about 30° 
before the armature arrives at the horizontal 
position, and breaks immediately the hori¬ 
zontal position is reached. Connect one 
terminal by a wire which is recessed into the 
underside of the baseboard, to one end of 
the field coil, the other end of which leads 
to one of the brushes. The other brush— 
the one which comes into operation with 
the wound armature—is connected to the 
second terminal, the latter being also joined 
to the pillar which supports the spindle, 
since in the arrangcinent shown at A the 
pillar, not the second brush, forms part 
of the circuit. In Fig. 7 C an armature 
similar to the first is wound with six layers 
of 26 g. D.C.C. copper wire, starting in the 
middle and proceeding continuously up and 
down to finish in the rniddle. Coat the wire 
with slicllac varnish after every two layers. 
Avoid taking tlve coils too far along the bar; 
sufficient bare iron must be left to allow 
its free passage within poR 

feices of the field magnet. As a precaution 
against shorting the coils with tlie edge 
of tlie iron bar, and as a reminder not to 
carry the first layer too far, it is advisable 
to stick a strip of gummed linen tape round 
the iron where the coil is to be placed. 

To make the commutator, drive a peg of 
whitewood into a | in. diameter brass tube, 
cut to I in. in length and trim the ends with 
a file. Drill centrally to take the spindle as 
a tight fit and then cut the slots with a 
hacksaw. Slide each segment nearly off 
the core, smear it and the wood with liquid 
glue, and slide it back into position. When 



Components foe the Assemhly of a Schies or Ei.v.cTiuc I^IotokS 

A. How Lhc colls nrr vroimd. II. Dobbin. C. ^Vuulld iiriu.iUin-, 

H. 1-our-|)olL' annntuic; (a) and [b) joints, 
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the glue has set, mount the commutator, 
clean it up with emery and solder a wire to 
each segment. Its position may he adjusted 
by turning it a little on the spindle. 

"Wlien making the four-pole armature 
(Fig. 7 D) the joints a and i may he soldered, 
the small pole pieces serving to bring the 
four poles into the same plane of rotation. 
As an alternative, the joint at b may be 
halved and lapped (sec Woodn/ork Joitifs), 
thus avoiding the need for pole pieces at 
a, d. Wind the coil in the sa)nc direction 
on eacli of the four arms, connecting the 
input of one and the output of the next in 
order, to one of the segments, Fig. 7 E. It 
would not be out of place, here, to suggest 
a method—not necessarily the best—by 
which this set might be used in teaching. 
Suppose we are just familiar with the 
attraction of a soft iron keeper by a permanent 
magnet. The keeper is liung in a cradle on 
a thread and is found to swing llirougli 
part of a circle when released in a field 
produced by two permanent magnets 
arranged as arc the magnets in Fig. 8, but 
coming to rest along the magnetic axis. 



rio. 8. An iMPiiovtsiiD Elkctrjc Motor 


Replace the permanent magnets by bars 
of iron with a few turns of wire round each, 
the turns being taken in the same direction, 
when by making and breaking the circuit 
at the correct times a continued rotation is 
produced, Our first motor does this auto¬ 
matically. Now we can use not only the 
attraction effect, but also that of repulsion 


by magnetising the armature and changin|r 
its polarity as it swings into line, by means 
of the split tube commutator. The first 
armature is therefore removed and zeplaced 
by the two-polc wound armature, the 
second brush being swung into position 
and both brushes adj listed, Further improve- 
ment is obtained by introducing four 
impulses per cycle instead of two, by putting 
in the four-pole armature. Other improve¬ 
ments, such as the thrce-polc armature for 
self starting, enclosed fields, built up cores, 
etc., arc introduced in later models, but 
this scries should show the possibilities of 
interchangeability, 


BASIC PROCESSES 

The following account of some geiicial 
working pioces-ses brings forward the main 
points to observe in carrying them out. 
It docs not set out, however, to replace 
the course of woodwork and metalwork 
under the direction of an instructor, which 
would be valuable to all who are taking up 
science handicraft seriously. 

Marking out.—This should always be clone 
carefully, for it forms the foundation of all 
subsequent operations, to a large degree 
setting the standard of the work to follow. 
It should be carried out with the aid of steel 
rule, Irysquarc, nnd dividers, for eye- 
jiidgcinents may easily lead to error. For 
those who wish to get a fair efficiency from 
their models these small errors are important. 
This will be evident in electromagnetic 
models when it is considered that magnetic 
fields, being subject to the inverse square 
law, decrease in strength rapidly as the 
distance from the pole increases. The 
variation in performance among models 
ojiistructed from the same design is clear 
evidence of the need for care in construction. 
Much of the incHicieJicy of the poor per¬ 
formers can be traced to careless marking out. 

Wood .—Mark off with pencil lines a part 
of the board a little larger in both dimensions 
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than the article; e.g., a baseboard, being 
madCj and cut along tlie lines with a hand¬ 
saw. Geneially the marking should be done 
so that the grain of the timber runs with 
the longer dimension. Next plane the 
surface, testing with the edge of a sled 
rule or trysquarc blade to see that it is 
quite level. This, the "face side" should 
be cliaracteiistically marked in pencil for 
later identification. Then, holding the wood 
in a vice, plane a long edge. Test it with 
a square to see that it is at a right angle 
to the face side, and mark it for identification 
as the " face edge." All further measurements 
should now be made from these two surfaces 
as planes of reference. The final marking is 
best done with a marking knife as far sus 
possible, since a cut line is more precise 
and permanent than one made with a pencil. 
Widths and thicknesses are marked from 
the face side or face edge with a marking 
gauge, 

Mdal .—One usually uses a pointed steel 
rod or scriber except when working with 
tinplate when pencil lines arc preferred. 
This is to avoid unnecessary damage to the 
protective coating of tin, for scratches soon 
lead to corrosion. Suitable scribers may be 
made by grinding to a point a length of 


"silver steel" rod, which is then hardened 
and lightly rcgrouiid (jico Flcai Treatment oj 
Metals). 

As before, a piece of metal of sufficient 
size is marked off 011 the sheet and cut,— 
this time with shears (snip.s). If the metal 
is distorted as a result of cutting from the 
sheet, flatten it by tapping on a smooth 
anvil with a wooden mallet before beginning 
to mark out. The design may then be 
scratched with the scriber, or pencilled, 
ready for cutting out, Two lines exactly at 
right angles, either edges or axes of reference, 
arc first scribed on the piece of metal, and 
from these all further measurements should 
be made. It is often possible to file up a 
straight edge from which the construction 
is developed by tlie full use of the trysquarc 
and steel rule. Dividers are used lor striking 
arcs and circles, Centres should be marked 
by crossed lines for drilling at a later stage. 

Cutting.— Woo(f .—Where the design per¬ 
mits, it is advisable to saw nearly up to the 
marked line on the waste side, to allow the 
material to be planed exactly to the line. 
When cutting across the grain, at the end 
of a baseboard for instance, one should 
aim at sawing carefully right up to (but 
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not on) the line, since planing across the 
grain is likely to split the corners unless 
carefully executed with certain safeguards. 
The cutting of a joint also should he done 
right up to the line, always on the waste 



Fig. io. Cutting op Wood 

The iliagraift shows Hie allowance left on Iho wasle 
side e[ the marked line AD; is generally 

enough, AL C is sho'Vn nn Incomplolc sawcut right up 
to Uib line, as in culling o joint. 

side, SO that it may he assembled with the 
minimum of chiselling to fit {see Woodivork 
Joints). 

Metal.—T\\<i cutting of metal sheet is 
usually done with shears held in the hand, 
hut if the metal should be rather difficult 
to cut that way try gripping one arm of 
the handle in a vice, pushing down on the 
other to achieve the cut. 

One point about shears is worth hearing in 
mind. When buying them, be sure to order 



Fro. II. Shhaiis Mounted in a Vice fou 
Cutting Metae 


the "no nip" type in which the ends of the 
handle.s do not come together at the dose of 
the cut, Tliis will save the hand from many a 
painful nip which the other type is likely to 
give with incorrect handling. As with wood, 
it is generally advisable to cut on the waste 
side of the line to allow for finishing, in this 
case by means of a file. Heavier gauge slieet 
metal, rods, bars and tubes, being outside 
the scope of hand shears, demand the use 
□f a hacksaw which should he operated with 
long, steady strokes, while the material is 
held firmly in a vice. Some boys, in search 
of speed, show a tendency towards short 
rapid strokes, but the error can be easily 
recognised, This applies also to filing. 

Should a boy have occasion to replace a 
worn or broken blade, make certain that 
he puts in the new blade with the teeth 
pointing forward,—judged by running the 
finger along the cutting edge,—-as the 
hacksaw cuts on the thrust. Never lubricate 
the work while sawing. If the blade should 
become too hot to touch comfortably, with¬ 
draw the saw for a few juoments to allow 
it to cool down, 

There often arises a situation in which 
shears and hacksaw alone will not suffice, 
The following methods will then be found 
useful. 

Suppose we want to cut a vee slot in a 
sheet of metal, Fig. 12 A. The figuce is 
marked out and a hole of about ^ in. 
diameter is drilled in the point of the angle. 
Then, with shears, we cut from the edges 
at a, a, to the hole, leaving about in. 
for finishing with a file. In this case the 
vee picc^ falls away, but when removing a 
rectangular piece (Fig, 12 E) a further 
operation is needed. To remove the metal 
after cutting along the two sides we must 
also cut along the line from h to c. Two 
methods are available. One is to cut the 
metal with a piercing saw (a small fretsaw 
for metalworlc). This is rather, a tricky 
operation, particularly with thin rnaterial, 
as the metal is liable to catch between the 
teeth of the blade and snap it. To avoid this, 
one should saw at an angle of about 45° to 



HANDICRAFT IN SCIENCE 


403 



Fro. 12. Cutting of Metal 

4. Vco Biol In a elicot of luctal, 
n, I0 be cut. 

U, RccLatigiilir piece to be removed. The line from 
1 > Lo c is to bo cut. 

C. rroeccdJn^ anli-clockivJse !rcin (bo (op ol (Jio 
circle, the centres arc luerked, the holes drilled 
nnd niifllly the bridges cut with a chisol. 

D, A similar circle partly cut oit( with a plcn-iag 
saw. 

the metal as shown in Fig. 13. Wlien 
putting in a new blade, remember that the 
saw should cut on the clown stroke and 
therefore the teeth point towards the handle. 
Compare this witli tlie hacksaw above. 



Tig, 13. Tin; Use of a Pijircing Saw with 
Thin ^^]U’AL Siibet 


The other method i.s to drill a line of holes 
(Fig, 12 C) within the waste nretal and 
separated from each other by a short 
distance. The bridges arc then cut by 
means of a cold chisel. When the main mass 
of metal has been removed, by one method 
or other, finish to the line witli a flat or a 
half-round file. The circle might, of course, 
be cut out with a piercing saw a.s in Fig. 12 D. 
In the interest of economy, boys should be 
encouraged to use small pieces of metal 
from the scrap-box if they can, rather than 
to cut into a large sheet, 

Planing.—For most ordinary purposes 
the jackplanc should be sufficient. There 
are occasions when the smoothing and 
trying planes ace required, but these are 
more normal items in the equipment of a 
woodwork shop and the reader is advised 
to consult a woodwork instructor with 
regard to their use. 

Working on ihe face of ihs wooi ,—The plane 
should be held with the left himd across its 
nose, palm over the button, with the fingers 
pointing down over the right-liand side 
of the plane. This gives a close control over 
the pressure applied during the stroke. At 
the beginning of the stcolcc the pressure 
should he mainly on the nose of the plane 
with the left hand, climinishing as the 
stroke proceeds with a coirespoiiding increase 
ill that applied to tlic handle with the right 
liand. Most of the downward pressure at 
the end of the stroke should be at the handle. 
In this way one avoids the domed surface 
produced by beginners when they cut up 
at the beginning and down at the end of 
the stroke. 

The surface should be tested for level in 
all directions by using a reliable straight¬ 
edge. When there is a slight twist in the 
wood it is advisable to piano from corner 
to comer instead of parallel witlr the grain, 
If the wood shows signs of tearing, leaving 
a rough surface, the cut is j^robably being 
made against a grain which is sloping 
downwards in the direction of the stroke, 
thus allowing the cutting iron to get under- 
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iieith the fibres of the timber and lift 
them, Fig, 14 A, Try turning the wood 
end to end, when the cutting edge will 
meet a rising grain and will probably produce 
a smooth cut, Fig. 14 B. In most cases, an 




examination of the grain at the edge will 
suggest the better direction for a smooth 
finish. 

To plane an edge .—^Fix the wood firmly in 
a vice and hold the plane so that the thumb 
of the left hand is just behind the button, 
the fingers passing just underneath the 
sole of the plane to touch the vertical face 
of the wood. Tliis grip makes it easier to 
guide and to steady the plane along even ii 
narrow edge. As with face planing, press 
more on the nose of the plane at tliebeginning, 
and on the handle at the end of the stroke. 
Test the edge for straightness as before 
and be sure tJmt it makes a right angle 
with the face side. A bevel, or a chamfer, 
given to an edge often improves its 
ajipearance and wearing qualities. Mark 


the depth of the chamfer on both side 
and edge, and plane clown to the lines 
as if planing an edge, but with the plane 
sloped at the required angle, usually 45*, 
The end chamfers across the grain had best 
be cut with a chisel unless one knows how 
to avoid splitting the corners when planing 
across the grain. 

The use of the chisel.—The various uses 
of the chisel can only be acquired by practice 
under the direction of a craftsman, and we 
can do no more here than to suggest a few 
safeguards. It is as well to think for a 
moment of what the tool might do if it slips, 
—that will often suggest a safe method of 
Iiokling it. A cirfsel should always be held 
firmly, the drive being applied with the right 
hand while the left is employed in guiding 
the blade and in moderating its movement if 
it should slip. If flic cut is always made 
cither downwards on to n board or a bench 
liook, or away from the body, few accidents 
should occur. Keep both hands behind the 
cutting edge. One should aim at removing 
thin slices of the wood rather than thick, 
as one can then produce a better finish while 
keeping closer control over the tool. 

Filing. 

A fal surface .—Fix the work firmly in a 
vice with the working edge or face close to 
the vice jaws, about Jin. or Jin. of the 
metal protruding. Good results arc im¬ 
possible unless the work is well supported, 
The file strokes should be firm and unhurried, 
about one per second, and the file should be 
made to tnivel in a horizontal plane from the 


h 
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beginning to the end of the stroke, This is 
simplified by putting a pressure with the 
thumb (for light work) or the heel (lor heavy 
work) of the left hand on the nose of the 
file (Fig. I5<i) at the beginning of the 
stroke, and finishing with the pressure on 
the handle, Fig. isi. TJie idea is to keep 
the "moment" of the foixes equal about the 
region of contact between the file and the 
metal. 

If the wrist, elbow, and shoulder are kept 
in the same vertical plane, the file can be 
kept under close control even for heavy 
work. Success in filing a flat surface depends 
on keeping the file constantly in a horizontal 
plane, neither tilting to the left or right, 
nor allowing the nose to rise or fall. The 
initial tendency to file a domed surface may 
be overcome with a little practice, Wherever 
possible, fix the work in the vice in such a 
way that the working surface will be finished 
in a horizontal plane. It is easier to maintain 
the strokes horizontal than, say, at an angle 
of 20® to tlic right. Tilt the work rather than 
the file, as a general rule. 

UdgQ filing .—When filing the edge of sheet 
metal, stand to one side of the vice and 
place the file across the edge of the metal 
at an angle of about 30", as in Fig, i< 5 . Tlie 
stroke, is made both along and across the 
edge simultaneously, in the direction shown 
by the arrow. 



I'ro. r6. Filing an Fligt:—Shown in Flan 


In this way the waste metal is removed 
almost to the scribed line, and the edge is 
ready to be smoothed off. This is done by 
placing the file firmly along the edge (Fig, 17). 
keeping a steady pressure with the tlmmb 
of the left hancl at a point (a) above the 
work, and driving the file through a distanec 
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less than the lengtii of the edge so that the 
pressure of the thumb, which moves with 
the file, does not pass beyond the limit of 
the work from (a) to {b). Lift the file clear 
at the end of the stroke; do not .slide it 
back along the edge. A few strokes should 
be sufficient, 

a b 



Fio, 17. Finisiiino a Stuaigiit Fogu 
A-Ii. Section covoicil Ijy prcssiicc ol llunnb. 


Edges of bars may be bevelled by fixing 
the metal at an angle of 45® in a vice and 
filing with a horizontal movement as before, 
Fig, 18. 

Dyaiv filing .—A good finish may be 
obtained by placing a fine file across the 
metal at right angles to its length, gripping 
it on both sides of the work, and moving it 
backwards and forwards along the entire 
length several times. This docs not remove 
much metal, but smoothes out any previous 
file marks. The method is useftil for finishing 
brass contact strips and brushes, and other 
small articles which may be held in the 
clamp shown in Fig. 19. A piece of hardwood, 
about Gin. by 3111. by i in,, forms the 
platform, A second piece about lin. square 
section is drilled and countersunk for three 
stout screws by which it is fixed to the lower 
face of the platform. At one end of the 
upper face is fixed a strip of iron or steel, 
2|in. by fin. by ^in, approximately 
drilled and countersunk for the two wood- 
screws which hold it. With the lower part 
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fixed in a vice, this clamp forms a nselul 
addition to the equipment. 

Th& safe c^^.—Some flat files are made 
with cuts on three surfaces, onljr one edge, 
—the safe edge,—being left smooth, Fig. go- 
This allows the jiiws of the vice to be used 
as guides in filing a tenon, or in reducing 
the diameter of a rod, as the file cuts inwards 
and not downwards. 



]'iG. ig. A Ci.a:»ip foii Phawpiling 


I'ilcs .—The most useful files for general 
work are 6 in., .second cut, half-round and 
flat, the latter with a safe edge, It is worth 
while having one or two gin. fiat ones, also 
with a safe edge, and of a coarser cut, for 
heavier work. A box of half a dozen assorted 
warding files and a few rat-tail ones are also 
required, One sometimes sees files being 
used without handles,—a rather dangerous 
procedure, and one which is not justified by 


a consideration of cost. All flies should have 
handles of some kind, even if they serve 
only to prevent the tang of the file from 
penetrating tlie hand should a false stroke 
or a slip occur- 

Soft metal tends to clog the files, but most 
of it may be removed by rubbing along the 
cuts with a wire file cleaner after use. This 
treatment, however, is not very effective 
with soft solder, As a rule, waste solder is 
removed from a joint with a scraper, which 
can be made by grinding a knife edge on 
an old triangular file. Only very old files 
should be used for cleaning up.tlie soldering 
bit, and the^i should be kept for this purpose 
only. 

Soldering.—The strength of a joint between 
two pieces of metal by this method depends 
on the degree to ndiich they form an alloy 
with the solder at their surfaces, giving a 
perfect continuity of metal from one piece 
to the other. It is therefore imperative that 
the surfaces to be soldered should be quite 
clean. They should be freed from grease, 
say with petrol or some similar solvent, and 
then eitlier scraped or rubbed witli clean 
emery cloth. With such precautions one 
may be certain of starting with clean bright 
surfaces, but under the influence of heat, 



Tia. 20, Filing a Tknon, using the Sai?r Edgp, of the File 
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oxidation may occur later, The oxide film, 
thin though it is, suffices to prevent the local 
alloying, It is to counteract or to prevent 
such oxidation that fluxes are used. 

Fluxes .—The following are among the 
most common;— 

ZINC CHLORIDE (killed spirit) is made 
by dissolving scrap zinc in a mixture of 
equal parts of concentrated hydrochloric 
acid and water, The reaction should be 
carried out to completion in the open or 
in a fume cupboard, excess of zinc being 
present. Decant and bottle for future use. 
This is an excellent general purpose flux for 
soldering copper, brass, iron and steel. If 
used for making joints in an electrical 
circuit, however, tlie excess must be 
thoroughly washed away afterwards, other- 
wise electrolytic corrosion will vapidly occur, 

FLUXITE is useful in that it has much 
less tendency to provoke corrosion. 

ROSIN, from an electrical point of view, 
is excellent, Its action is uncertain with 
metals which have not been thoroughly 
cleaned other than copper, but its use 
entirely prevents conusion, 

BORAX, is a high temperature flux, 
unsuitable for use with soft solder. It is 
used in brazing and hard soldering. Its 
chief use in science handicraft is in the 
making of silver solder contact points, to 
which reference is made later. 

DILUTE HYDROCHLORIC ACID (io%) 
is an adequate flux for use with zinc. 

The soldering hit .—This should be heated 
at the heel, not near to the point, since the 
main mass of copper is to serve as a reservoir 
of heat to supply the working point by 
conduction. Overheating, when tlic flame 
becomes green and blue, should be avoided, 
since at a high temperature the copper 
turns to bronze by alloying with the tin in 
the solder, becoming very hard and leaving 
too great a proportion of lead in the "solder” 
at the working point. When hot, dip the 
point into the flux for a moment and lake 
up a small bead of solder for working. If 
the point should be badly burned or pitted 
it should fust be cleaned and levelled with 
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a very old file kept for that purpose, then 
tinned. 

Tinning .—Befuse using a new or recon¬ 
ditioned copper bit its point should be given 
a light coating of solder to enable it to 
pick up more solder when in use. To do 
this, heat the bit as if it is about to be used 
normally, dip it in flux and rub it well on a 
small bead of solder lying on a sheet of slate, 
asbestos board or other heat-resisting 
material. If dipped occasionally into the 
flux during the process the point soon 
acquires the necessary layer of solder, thus 
becoming ready for use. 

Making the joint .—To make a simple 
lapped joint clean up the two surfaces 
which are to overlap, as described above, 
wet them well with flux and place them 
firmly in position as shown in Fig. 21, 
diagrams a and b. Take the hot bit with a 
little solder at the point and apply it to 
the lap keeping it steady until the solder 
begins to flow into the joint. Then move it 
slowly along the joint, leaving behind as 
little surplus solder as possible. After 
reheating if necessary, draw the point of the 
bit slowly from end to end of the joint in 
one movement to give an even and smooth 
finish. The e.xcess .solder should then 
be removed with a scraper, not with a 
file. 

Sometimes the solder fails to flow right 
tlirough the lap, leaving a certain weakness. 
Tliis can be avoided if the two suifaces m e 
tinned lightly before being joined. Prepare 
them as before and then, using the bit, coat 
the overlapping surfaces (the shaded portions 
in Fig. 21 a) with as thin a layer of solder 
as possible. II they arc again fluxed and 
treated as in the previous paragraph, a 
perfect join should result, 

Generally speaking, a lapped joint is a 
strong one since the areas of mcLal in contact 
are appreciable, and the stresses to which 
the solder is subjected arc not likely to cause 
a fracture. 

Bull like those .shown in Fig, 21, 

diagrams c, d, :ind r, are often useful in 
situations wlicre lilUc stress is likely to arise. 
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and with care; they may be given a very iieal. 
appearance. Extra strength may be obtained 
either by mitring the joint (Fig. 'zid) or by 
leaving a backing of solder around it, 
though the latter is likely to mar its appear¬ 
ance. By arranging the lap on the inside 
or the outside of the johit as the occasion 
suggests (Figs. 21 j and g) the neatness of a 
butt joint may often be obtained without 
its inherent weakness. 

Su'eateA joints. —^\Vhen dealing with small 
objects or such joints as are not easily 
reached with a soldering bit, the parts may 
be sweated together. First tin the surfaces 
as before, coat with flux, place them in 
position and press them together with an 
iron rod. 

The heat, applied by means of a blowpipe 
(Fig. 22) or bunsen burner, is directed on the 
metal at a short distance from the actual 
joint, when the solder is fused by conducted 
rather than direct heating. This ensures that 
all the solder is melted, thus giving a good 
joint. Direct heating may cause fusion at 
only one or two points, leaving the joint 
weak, since the solder u'ill not adhere to 
cold metal. This method is useful for 
attaching nuts to sheet metal (Fig. 21 /»), for 
thickening a bearing to talce a shaft (Fig. 
2r;'), for fixing a cam-plate to a short 
piece of rod prior to drilling it and fitting 
it with a setscrew (Fig. 21 /e), and for 
sweating a disc of silver-solder into position 
to serve as an electrical contact (Fig. 21 1 ). 
Other applications will readily suggest them¬ 
selves. 

If there should be any other soldered joints 
nearby, there is the ciangei- of their failure 
through conducted heat f]-om the region 
being treated. To avoid this, pack them 
round well with wet cotton wool or waste. 
While this is kept wet and in close contact 
with a joint, there should be no fear of its 
being damaged. One further point; since 
the metal to be treated must be hot, it is 
often advisable when the work is being 
held in a vice, to place pieces of asbestos 
sheet between the work and the vice jaws to 
reduce loss of heat by conduction. 



\ 

Fig, 22. A Gas BLOWPipr. 

. 1 , 3 in. brass Uibc /lallrnpd .tI Die lijj. 

ti, i id, copirci Itihc soldered iiilo (lie lir.iss block 
at C, 

d. { in. brns!! bar, drilled A'illi ^ in. hnla mid soldered; 
iV In, hole drilled tluougli from llie front. 

Silver solder .—This is useful as a substitute 
for platinum in making electrical contact 
points. If warmed and dipped in solid 
borax, silver solder wire can be fused gently 
to a bead in a bunsen llamc. Dissolve away 
the borax with dilute siilpliuric acid. When 
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the bead is liamniered out cold, the disc 
obtained forms a good contact plate which 
can be sweated into position by the use of 
soft solder. I'he surface may then be cleaned 
and levelled with an old file. If the wire 
is fairly stout, say 22 g.. a serviceable point 
may be made by sweating the wire into a 
liole about ^ in. deep in the end of a rod 
or screw, cutting off to leave about in. 
exposed and filing it square (see Fig. iC). 

Rebushiiig a heayiug .—Should the bearing 
of a motor become worn it need not always 
be replaced. Clean up and flux the inside 
of the bearing and run in some soft solder 
to give a thin, continuous lining. The 
surplus can be scraped away, and if done 
carefully the soft metal bush produced should 
provide a durable bearing surface with a low 
friction loss. 

The bending of metal. 

Sheet inelal.—Oi\Q of the simplest methods 
of obtaining a sharp angular bend is to use 
one of the vice jaws as a former. Mark with 
a scriber the line along which the bend is 
to be made and fix the metal firmly in the 
vice so that the edge of the jaw coincides 
with the line, Fig. 23 A. 

Thin sheet may be pushed over at c with 
the thumb, needing only a final light ham¬ 
mering to complete the bend. Heavier gauge 
metal will probably need blows delivered at 
c with a mallet in order to bring it over. A 
hammer may be used so long as care is taken 
not to bruise the metal. For bends into 
shapes other than a simple right angle it is 
advisable to employ a “former" or "stake," 
whose shape corresponds fairly well with 
that of the finished article. Two examples 
are shown at c, in Fig. 23 B and C. When 
the work involves a considerable amount of 
metal bending it is worth while collecting 
suitable formers such as gas-barrel and 
thick iron bars of various sections, and to 
keep the designs to a few standard dimensions 
to suit the range of formers available. 

Rods .—These may be bent by the same 
methods, but they do not foim so easily a 
sharp angle. A former with a rounded edge 



Fig. 2J. Bending of Metal in a Vicf, 

A, Uslne Ihe jaw as a stake. D ami C. Using a 
tbrmcr, e, 
fl. Vice jaws. 

6. Alda,! lo be bent, 
c Hammer here if necessary. 

4, Difcclion of imll, 

«. Former. 
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is therefoi'c i^icferred in order Lo exLend tJic 
zone of distortion and tlins iimit the intensity 
of the strain produced, Otherwise a fracture 
is quite likely to occnr, or at the best, the 
metal will be made hard and brittle at the 
bend. This condition of "work hardening” 
may usually be relieved by annealing (sec 
p. 418). In order to prevent the whole rod 
from bending as it is pushed over the former, 
pull steadily in the direction of the arrow 
at d (Fig, 23 B) while hitting the metal at c, 
just a little above the region of its contact 
with the former, 

Stretcihing o£ metal. 

The viahing of a coniad hrndi .—By ham- 
jnering, a metal is caused to stretch, becommg 
thinned and work hardened at the same time. 
In certain cases, such as the making of 
electrical contact brushes, this may be an 
advantage since the brush is then springy 
and follows any slight irregularities in the 
commutator, Fig. 24. 

Care should be taken to avoid over harden¬ 
ing and the consequent tendency to split 
under the hammer, A strip of 2(5 g. brass is 
cut, roughly to the shape of the required 
brush, and for about two-lbirds of its length 



Tig, 24. jUjMiiNG A Contact Brush 

Dislorlion on liainnicrlii? ts rorrccLcri by 
(urlhcr blows al a-/>. A .ilul is cul .it c anil the 
foot bent over nloiii; i(~if. 


Is hammered on a sinooLh iron anvil, Lhc 
remainder being left untoiiclfccl for the subse¬ 
quent drilling and bending to provide a 
means of fixing it to the baseboard, Should 
it become distorted ns in Fig, 24. further 
hammering in the shaded area, a-h, will 
con’ect the distortion. It may then be cut 
and filed to shape, a slot being made at c 
to permit adjustment when in use. The face 
of contact should then be smoothed first 
with a fine file and then with emery cloth. 
The clamp shown in Fig. 19 will be found 
useful for this operation. A very good 
contact is obtained if the upper part of the 
brush is wrapped with two layers of fine 
copper gauze, which may be held in place 
witl\ a toucli of solder ou the side away 
from the commutator. 



I'lo. 25. STRicrcutNo Mrtai. dv IlAWMUumo; 
/•fAMMER fN SlIADBD AllKA 
rt-i. Line .liong wlilch llic cliisel cuL was maile. 


When sheet metal has been cut with a 
cold chisel it sometimes becomes distorted 
by being stretched along the line of the cut. 
Its shape can be restored by hammering a 
corresponding part, such as the shaded por¬ 
tion in Fig. 25. In this diagram, a-h repre¬ 
sents the line along which the chisel cut was 
made. 

Drilling. 

Wood .—Wlicn boring or drilling in wood, 
one should use a centrebit or dowel bit, 
whose central point prevents the bit from 
drifting and following the grain. Thus, in 
clearing a recess to house the nuts in Fig. 26, 


nn—voi., iv-s 
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the baseboard is drilled on the underside 
witli an appropriate centrebit to give a large 
liole of the required depth, A smaller hole 
to accommodate the bolt shank may tlien 
be made with a clearing size twist drill, 
preferably from the upper face of the board, 
to meet the larger hole. In those cases 
where a twist drill must be used to drill 
through wood in the direction of the grain, 
as for example in the construction of a tube 
type commutator, it is advisable to choose a 
material like American whitewood, whose 
grain is not pronounced, otherwise the drill 
will probably follow the soft spring wood, 
being pushed aside by the harder layer of 
summer wood, 

Metal. —First mark tire centre with crossed 
lines and start the hole with a centrepunch. 
The punch should be tapped lightly the first 
time to make sure that the dent occurs 
exactly at the right place. Then follow up 
with a heavier blow. Fix the work firmly 
in a vice if it is thick, or in the case of thinner 
sheet metal lay it flat on a piece of wood, at 
the same time precluding any tendency for 
it to rotate by driving in some small nails 
on either side of it. Never hold it in position 
with the fingers, for tile drill may suddenly 
bind and swing the metal round to inflict a 
nasty cut. Insecure mounting of the work 
is a fruitful cause of broken drills. The drill 
should be rotated steadily and fed into the 
work carefully. Should the feed be too rapid, 
or the pressure too great, the drill will bend, 
causing it to drift, and it will probably snap. 
A few drops of oil put on the drill when 
working with soft iron or steel will run 
down into the hole to provide the necessary 
lubrication. 

If, at the beginning, the hole is not quite 
in the right place, it is often possible to bring 
it to the correct position by tilting the brace 
through about 30“ from the vertical during 
several turns of the drill, bringing the point 
to the right place, and then gradually restor¬ 
ing it to its vertical position. A few trials 
should give a clear idea of the possibilities 
of this mode of adjustment. 

A bench drill with a chuck to take up to 


I in. is a very useful addition to the labora¬ 
tory equipment. It is not a costly item, 
Not only does it save a great deal of time, but 
it ensures a higher standard of accuracy 
when used in conjunction with even a home¬ 
made machine vice. The only drawback to 
its general use is that an inexperienced 
person may feed the smaller sizes of drill 
too rapidly into the work, and break them. 
One should guard against this as the small 
drills are rather difficult to set satisfactorily 
after being damaged. 


Drill sizes. 


B.A. 

0 

2 

4 

G 

8 

Tapping 

Clearing 

19" 

Di 

6 " 

32 
n " 
TJ 

J" 

3 

6" 

32 

3 " 

32 

1" 

S 

tV" 

3 " 

S2 


When holes are to accommodate screws 
or bolts care must be exercised in the selec¬ 
tion of the drill to be used. Clearing drills 
give a hole in which the bolt may move 
freely, while tapping drills form one which 
is small enough to allow the appropriate 
thread to be cut in its walls. Thus, referring 
to the table above, a 2 B.A. screw will just 
pass freely through a ^ in, hole, but a in. 
drill would be needed for a hole in which a 
2 B.A. thread is to be cut. 

It will be found convenient to keep the 
drills in a drillplate. Mount a sheet of brass 
about 4 in. by 3 in. on a stout baseboard and 
drill a series of holes through the brass into 
the w'ood corresponding in plan to the table 
of drill sizes, given above, If each hole is 
drilled with the drill it is to accommodate 
and its B.A. size marked by its side, much 
time will be saved in the selection of appro¬ 
priate drills. Two other holes might be 
provided, one for the centrepunch and the 
other for a countersink bit. 

Gutting a thread. 

Thread sizes .—In science work we seldom 
are in need of more than four sizes of thread: 
0, 2, 4, and 6, British Association. Whit" 
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I'lo, 20. A I'LUfi-SwJrcii 
This is an expicisc in nrrurnlo drilliiiB UuoviRli a brass Imr. 


worth threads, widely used in more general 
work, are particularly useful for screw sizes 
of iin, and over, but since apparatus con¬ 
struction rarely involves anything over 
which is about the o fi.A. size, the four 
mentioned above will suffice in nearly every 


case. 2 B.A., iind 4 B.A., are the most 
useful. Terminals foj- eJecfi-fcal apparatus 
arc generally found in these sizes, and the 
screws ami bolls arc sufficiently large to be 
easily handled by boys, without being unduly 
large for the worlc they are doing, 6 B.A, 
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is a useful size for setscrews, etc. The drills 
and taps required in the preparation of 
metal for screw sizes smaller than 6 B.A. 
are delicate and need careful handling if 
breakages are to be avoided. A fair experi¬ 
ence is needed before the " feel" will indicate 
to a boy when he is near the safe limit of 
load with very small tools of this type. 

The 11S6 of /fl^s.—These tools are needed 
to cut a thread on the inside of a hole. The 
hole is first drilled witli an appropriate 
tapping drill which is the same size as the 
core of the bolt measured without the 
thread which it carries, Fig. 27. 



Q b p 

Flo, 2y. Taupino a Hole 

0. Tho hole, tapping siac. 

Thcead ouL wjlh a Uper lap. 

T/iread finlahod wf((i n plug tap. 

This leaves enough metal round tlie hole 
to take the thread, To start the thread, fit 
the "taper tap," which is ground away 
towards the point, into the tap-wrench and 
insert the tapered end into the hole. It just 
fits since the cutters iiave been ground away. 
Screw it down into the hole under a steady 
pressure and make sure that the tap is kept 
constantly in line with the axis of the hole, 
otherwise the screw will be slewed over to 
one side by the '' drunken *' thread. When the 
tap has achieved a firm grip, showing that 
the thread is well started, turn it back 
through about 45“ after every half turn 
to clear the cutters of the turnings which 
are being piled up in front of them. 

If the hole has been taken right through 
the metal the taper tap may be run through 
to a joint beyond the taper, when the cutters 
vn]\ be making a full thread, Sometimes, 
however, a thread is needed in a bottomed 
hole through which the tap cannot pass 
completely, as in Fig. 27. In this case the 
tapping hole is duillecl a little deeper than the 


length to be threaded. Fig, 27 a. The taper 
tap is then worked into the hole just as far 
as it can go without touching the bottom of 
the hole. Fig. 27 b. It is important in this 
operation that the tap should noL reach the 
bottom, for when it docs, any further turning 
will begin to strip the thread. One should 
remember, too, that the metal turnings 
accumulate in the hole. They have the 
effect of raising the floor and preventing 
the progress of the tap earlier than might 
be expected. The tap should therefore be 
removed and the hole cleared at intervals. 
The thread, having been begun with tlie 
taper tap, may now be continued almost 
to the bottom of the hole, Fig. 37 c, by vising 
the "plug tap," which cuts a full thread 
throughout its length. As in drilling, no 
oil is needed except with soft iron, mild 
steel, and the liiglicr carbon steels. 

The use of dies .—To cut an outside thread 
on a rod or filed tenon {Fig, 20), fix the metal 
upright in a vice and file a short taper at 
the end to allow the die to run on. 



I’lG, 38. A Stock and Die 
n, 6. Screws. 
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Fit the die into the diesstock so that the 
inscription remains 'visible and grip it in 
position by tightening the screws a and h 
in Fig, 28. According to the way these are 
tightened so one may modify the size of 
thread within narrow limits. For example, 
if the die is cutting a thread which is a shade 
too small, the cutters may be sprung open 
slightly by tightening the central one (Fig. 
28fl) wliicli becomes wedged in the slot pro¬ 
vided in the die. On the other hand, when 
the die becomes slightly worn and incapable 
of making a siiihcieJitly deep cut, the cutters 
may be brought in a little by tightening the 
other two screws, leaving the central one 
somewhat slack. Having placed the die in 
position in the stock, turn it face downwards 
on to the tapered cjtd of the rod or tenon, 
and begin to screw it on. As with tapping, 
care must be taken to see that the thread 
is running true,—that the stock is revolving 
always in a horizontal plane,—and that the 
tool is run bacltwards a little every half 
revolution to clear the cutters. The reason for 
turning the die face downwards to make the 
thread is that the cutters are given a clearance 
on their trailing edge. This is shown in Fig, 
28. It is useful to have in, and ^ in. rod in 
stock to take a B.A. and 4 E.A, threads. 

A joint between two sheets of metal .—This 
may sometimes be made advantageously by 
the method shown in Fig. 2g. 
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Tim hole, a (Fig. 29 A), is made with a 
clearing drill to allow the free passage of 
the screw, and may be countersimlc if a 
flush finish is required. The hole, h (Fig. 29 
B), is made with a tapping drill and is tapped 
■with the appropriate thread. It is advisable 
to drill both holes the tapping size first, 
with the plates gripped together in a vice, 
and then to run the clearing drill through 
the upper one. This method of joining can 
only be used when the lower sheet of metal 
is thick enough to take at least three full 
threads of the screw size used. 

Riveting.—I in. and in. copper and. soft 
iron rivets are frequently useful, offering as 
they do a simple method of making a strong 
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Fir., 29. Plaths JoiNiiu nv a Screw 

A, Countersunk ■icicw. 

1). Round liead scicw. 

11. Hole made by clenriiis iliiK 
l>. Hole made by tappiUB drill 



FlC. 30 . UlVIiTlNC. 

A, Itive-l ready ■for burrinf;—the tlearautc is 
cxasgeralcU In llic dingrixm, 

D. Rivet exii.xndctl tofill tlioliule and rinislied willi 
a round head, 

C. Couiitcr.siKik Ik.kI. 

1), Thu result of a loose fit, 


4 i6 teaching in PRACTICE FOR SENIORS 


joint when perhaps the metal cannot be 
soldered, or when the joint will need to 
stand up to heat treatment afterwanJs. 

First drill the holes with a I in. or ^ in. 
drill, thus ensuring tliat the rivets shall be 
a tight fit even before being burred over. 
This is important, as otherwise the rivet 
will bend, will not form a regular head, and 
will throw the plates out of line, Fig. 30 D. 

Push the rivet through the holes and then, 
with the base of the rivet on a firm iron 
anvil such as a section of a girdei' or an old 
flatiron held in a vice, punch the plates well 
together with a "rivet sett." Then, with 
the ball pane of a hammer, burr over the 
edges lightly at first and then ivith rather 
heavier blows, worlcing round the circum¬ 
ference of the rivet evenly to form the head 
as in Fig, 30 B, 



Fig. 31. A Rivet Sett (a) and a Rivet 
Snap (n) Both Partly Sectioned 


This may be given a finer finish by shaping 
it with a "rivet snap." Both copper and 
iron rivets of such sizes as we are likely to 
need are easily worked cold. They may be 
obtained with heads of a variety of shapes, 
the flat and half round being the most 
generally useful. It a flush finish is required, 
the lace of the plate may be countersunk 
(Fig. 30 C), the rivet burred over as before, 
gradually to fill the recess, and the spare 


metal removed with a file. Coiinlersunk 
heads are available should a flush finish be 
required on both sides of the joint. 

A bimetallic strip offers a good exercise 
involving heat treatment of steel and 
riveting. Fig. 32. 

First heat an old hacksaw blade to bright 
redness throughout its entire length, allowing 
it to cool slowly. This annealing softens the 
metal sufficiently to allow the teeth to be 
filed away and holes to be drilled at intervals, 
Clean up the blade with emery after filing, 
and mark centres at spaces of about i in, 
down the middle of the blade so that the 
first and last centres are about \ in. away 
from the holes already in the blade, Drill 
the series of ^ in, holes. Next cut a strip 
of brass, about the same gauge as the steel, 
lit it to the saw blade allowing about in, 
excess brass on cacli side. Drill the first 
only of the ^ in. holes and rivet the two 
strips together. Using the drilled saw blade 
as a template, or pattern, drill the brass and 
rivet at each hole in succession before passing 
on to the next, at the same time taking care 
not to bruise the brass during riveting, This 
method is suggested because the brass 
stretches under the hammer more easily 
than the steel, and if the brass is drilled 
throughout before beginning the riveting it 
may bulge between the rivets and impair 
the efficiency of the strip. 

Several arrangements can now be employed 
to make use of the reaction to changes of 
temperature. The bimetallic strip may serve, 
with the brass face uppermost, as a fire 
alarm (Fig. 32 A) by including it in series 
with a bell and battery. In this case the 
strip itself acts as a conductor. By warming 
it with a small bunsen flame it will bend 
sufficiently to close the circuit and allow the 
bell to ring. It will be advisable to cover 
the baseboard with a thin asbestos sheet 
to protect it from damage by accidental 
heating. To arrange the strip as a current 
inUrriiplor operating a flashing light, the 
brass surface must be underneath and there 
must be no connection between the tciminal 
and the strip. In Fig, 32 B, therefore, remove 


HANDICRAFT IN SCIENCE 


417 




Fro, 32. A Bisietaluc -Strip used as a Fire Alarm 

A. Soclinn through tin final assembly. 

A. Brass. 

b. Icon, 

c. Adiitsling screw, 

e. Drassstnp connecting Ibe Conlacl, if, ullh ihc Lcrmhial. 

11. A simple aUcTDAtivc inouiiliiig. 

/. Drassconnection. 
s, MoiiDliDgscrews. 

C. Ad iiisulatcd contact, 

f. Drassnraslier. 

A. Khonlto or Abre wasber. 

A, Valve rubber sleeve, 

I, Silver solder mint. 

D. m arNi », Ends oJ Iran irirc. 


the "brass connecUon, /, and turn llic lop 
surface of the strip to the bottom, reversing 
also the contact bolt, Give the strip two 
coats of cellulose black or cylinder black as 
a heat proof insulating inccUum. Now drive 
two rows of gramophone needles in a piece 
of wood, the rows being separated, by a 
distance ij in, or so less than the length of 
the strip, and wind some 32 g, iron wire, 
grid fashion as in Fig. 32 D, up and down 
between the needles. Invert the wooden 
frame and lay a length of insulating tape on 
what is now the upper side of the grid 
between tbc rows of needles. Tlicn, holding 


the strip just below the grid, case tbe wire 
down the needles on to the brass face of 
the strip so that it is sandwiched between 
tlic insulating tape and the brass. If well 
pressed down, the tape will hold the wire 
ill position, particularly if the ends of the 
tape ai'C bound in place with a few turns 
of cotton. The end, m (Fig. 32 D), of the 
iron wire is taken to tlie contact bolt and 
the other end, n, goes, without making 
contact with the strip, directly to the 
tcnninal. On no account slioiild the metal 
strip be allowed to short circuit the iron 
ivirc. 
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To light a 6 V. lamp with the intermptor 
in series, 8 or lo v. will be needed. To give 
this appavatws the carelul adjustment neces¬ 
sary each mounting screw (Fig, 32 B s) may 
be tightened or slackened a little so that 
Fashes of about 15 seconds are obtained. 
Owing to the springy nature of the strip the 
intermptor must be guarded against vibra¬ 
tion by mounting it on a pad of felt or cotton 
wool. Further examples of the use of such 
compound strips may be arranged by 
amplifying the movement of the free end, 
either through a light joulley gearing or by 
fitting to it a toothed quadrant operating 
a gear wheel with a pointer to show the 
movement. Fig. 32 C, shows a method of 
insulating the contact point from the metal 
of the strip in cases where this precaution is 
necessary. The hole is enlarged to give a 
good clearance round the bolt Then before 
the bolt is inserted, two washers, the first 
(g) of brass and the second (//) of thin ebonite 
or vulcanised fibre, are slipped on and held 
in position by a rubber ring (k) cut from 
cycle valve tubing. After iuKrtion, two 
more washers are added as before and the 
whole system secured by a nut. Should such 
a contact be needed for fairly heavy or inter¬ 
mittent currents a short piece of 20 g. silver 
solder wire (f) should be sweated into a hole 
drilled in the end of the bolt, This makes 
contact with a small plate of the same 
metal soldered to the head of the bolt 
below. (See the section on Soldering.) 

Heat treatment of metals. 

Explanation of annealing .—^\Vhen metal is 
being subjected to distortion in its cold con¬ 
dition, as by bending or hammering, it 
becomes "work liaidened,’’ in which state 
it is usually brittle as well as hard and is 
liable to fracture. This condition is inten¬ 
tionally produced in the making of brass 
contact brushes and is found to a moderate 
degree in "spring brass" and in cold dra\vn 
or rolled brass and copper. It is usually 
advisable, however, to remove both the 
hardness and brittleness by the process of 
annealing. 


The work hardened condition is the result 
of changes in the crystalline structure of the 
metal, Noimally, a piece of metal is com¬ 
posed of microscopic crystalline masses, each 
crystal being endowed with planes along 
which it is most likely to split. These are 
planes of cleavage or planes of slip, \^'hcn 
permanently distorted, say by a hammer 
blow, the energy of the blow is concentrated 
to produce a slip along one such plane, thus 
throwing the atoms in the neighbourhood 
of the slip out of their proper place in the 
crystal structure, jumbling them in random 
arrangement. Such a ha2Dhazard arrangement 
of atoms does not possess the malleability of 
the orderly array, and thus each crystal 
mass becomes laced across with bands of 
brittle, hard and non-malleable atomic layers. 
It is along such slip bands that fracture is 
likely to occur. 

By raising the temperature of the hardened 
metal its atoms are given an increased 
mobility which allows them to shuffle into 
their proper places in a regular crystalline 
formation.. In this way the metal is again 
rendered crj'stalline throughout, with the 
consequent return of its malleability and the 
loss of much of its hardness and brittleness. 

Annealing iemperatures .—Each metal 
requires its own heat treatment as out¬ 
lined below, 

Soft iron and mild steel. —Heat to bright 
redness, about 900°C,, and hold at that 
temperature for a minute or two, then 
allow the metal to cool down slowly in the 
warm air above the flame. A rod or strip 
can be annealed by feeding it forward very 
slowly through the hottest part of a bunsen 
flame so long as the part in the flame is 
constantly at a bright red heal, 

Tool steel and spring steel .—These do not 
require quite such a high temperature; 
75o°C. is high enough. More prolonged 
treatment at this full red heat, or several 
reheats, is usually needed to remove the 
hardness from such an article as a hacksaw 
blade. Slow cooling is essential. 

Brass. —This should be healed to dull 
redness for a minute or so and then left to 
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cool. It may be quenched in water to save 
time. 

Cop-pcy is heated to cherry redness 
and quenched in water. 

Aluminium. —This requires heating to 
about 300°C, Two methods of ganging the 
correct temperature will probably be found 
helpful. The first is to rub the surface of 
tlie aluminium at intervals while it is being 
gently and uniformly heated, with a wooden 
splint. At first one can feel the "bite” due 
to friction between the metal and the wood, 
but later tlic splint begins to slide much 
more freely over the aluminium, becoming 
slightly charred at the same time. When 
this occurs the annealing temperature has 
been reached. Leave the metal to cool. 

A second method is to rub a little soap 
over the metal and heat gently until the 
soap shows signs of charring. The first is 
the easier way, and is quite satisfactory. 

Zinc. —This is brittle when cold, and has 
a very low annealing temperature. Instead 
of removing the hardness it is advisable to 
prevent its occurrence by working the metal 
at about 5o“C.-6o®C., when it is as hot as 
one can usually hanclle. 

Bending without annealing. —Thin sheet 
metal, up to about i6g,, and rods up to 
about J in. diameter may usually be bent 
to a sharp right angle without appreciable 
weakening. Once made, the bend should 
not be modified much without annealing 
beforehand. With thicker sections it is 
advisable to anneal once, or even twice, 
during the malcing of a sbaiqi bend, though 
the need for heat treatment may be obviated 
if the melal is bent over a former of gas 
barrel or iron rod instead of over the sharp 
edge of the vice jaw. 

Hardening of steel. —Toot steel, silver steel, 
and spring steel, which contain about o-6 % 
or more of carbon, become very hard and 
rather brittle wlien quenched suddenly from 
full red lieat (75oX.-8oo“C.) 'llie degree of 
Jjardness prodneed depends on the 

percentage of carbon present in the steel, 
and on the speed and extent of the quench¬ 
ing, For extreme hardness, the steel at red 
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heat should be plunged immediately into 
cold water and moved about vigorously 
until quite cold. When a more moderate 
hardening is desired cold oil may be used 
as tlic quenching medium, Olive oil is 
found to be quite satisfactory. The hardness 
is a result of a micro-crystalline condition 
which, while usual at high temperatures, is 
not normal at room temperature. Brittle¬ 
ness is ditc to the stresses set up in the 
metal as a consequence of the extremely 
rapid cooling during the quench, Such 
stresses may be relieved, and the brittleness 
reduced, by tempering, with little effect on 
the hardness of the metal. 

Tempering of hardened sled. —The general 
method of tempering, apart from the use of 
carefully controlled ovens, is to clean up 
the metal after quenching, to produce a 
bright surface, and to heat it gradually and 
evenly. As the temperature of the steel 
rises the colour of the oxide film changes 
from a pale straw tint through many phases 
to a deep blue, tJie colour indicating to an 
expert the temperature of the metal. For 
such small articles as we shall need in 
science handicraft, the following method, 
needing little experience, is quite satisfactory. 

Tempering of springs. —Quench the steel 
from full redness in a bowl of cold olive oil, 
Drain off the excess of oil and then warm 
the steel above a bimsen flame until the 
residue of oil catches fire. Remove it and 
allow the oil to bum away of its own accord, 
then cool off again jji the oil bath. The 
temperature at which the oil burns is a 
good average for tempering, If sufficient 
oil is not available, the quenching may be 
done in cold water. In this case the steel 
should then be thoroughly dried and dipped 
in dive oil, the subsequent draining of excess 
oil not being carried to quite the same 
extent as with oil quenching. 

Examples of heat treatments. —Knife bhades 
and scalpels for biological work can be made 
by filing up a Jenglli of annealed hacksaw 
blade, hardening and tempering it. It is 
then finished off on a grindstone and sharp¬ 
ened on an oilstone, Lengths of ^ in. silver 



420 TEACHING IN PRACTICE FOR SENIORS 


steel rod may be filed or ground to a point 
which is then hardened to make scribers for 
marking out metal, A final touching up on 
an emery wheel gives a sharp, lasting point, 

A inagnetic coinp^ss needle .—This is easily 
made from a 3 in. or 4 i]]. length of clock¬ 
spring, Cut the required length with shears 
and anneal it well. Flatten it by light 
hammering and by bending it with the fingers, 
clean it with emery cloth and mark it out 
as shown in Fig, 33 A. 

At the middle point make a dent with a 
centrcpuiich and bend the strip to the shape 
shown in diagram B, dipping tire ends with 
shears to form points. If the strip is held 
in a vice so that the marked line is level 
with the edge of the jaws, the metal can 
be pushed over with a finger to give a bend 
at tJie right place. Test the needle for 
balance, and adjust by filing from one end. 
It is now heated, quenched and tempered 
as described above, the final balance being 
achieved if necessary by grinding down the 
points on an emery wheel. If a bunsen 
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Tio, 33, A Magnetic Compass Needle 

A. AiiHcalrt] clockswing marked out. 

U, The finished aclfcle. 


flame is the only source of heat, each end of 
the needle may be treated separately so 
long as the end which is not being heated is 
wrapped with wet rag to prevent its being 
affected by conducted heat. The needle can 
be magnetised either in a solenoid or by 
stroking with a permanent magnet, 

Casting.—For the most part there is little 
call for iron, brass or aluminium castings in 
science handicraft, though they may be 
useful for heavier bearings, girders, etc., 
since the high temperatures at which these 
metals must be poured operates against 
their being used for this purpose in most 
schools. Where the scIjooI is situated near 
to a foundry it is often possible to get castings 
made quite cheaply on the few occasions 
when they may be required. 

Lead castings, for such things as flywheels, 
may easily be made in the laboratory. It 
is not essential to have a wooden pattern 
made specially for the job for in most cases 
some oddment may be found to serve as a 
starting point. In the case of a flywheel, 
for example, a cast iron wheel from a toy 
will do. File the central hole to a square 
to take a short length of, say, in, square 
brass bar. Fill in one of the spaces betiveeii 
the spokes with modelling wax if a balance 
weight is needed in the flywheel, and there 
we have the pattern. To make the mould, cut 
four in. square bars of plasticine and stick 
them down on a sheet of glass to form a 
square, shallow, watertight trough. Lightly 
paint the glass floor of the trough with a 
sohrtion of vaseline in petrol, leave it a 
while for the petrol to evaporate and give 
the pattern a coatmg of the same solution. 
Mix some plaster of paris to a creamy paste 
with water and pour it into the trough so 
that it is rather less than half full, Then place 
the pattern so that it is iDcdded down in the 
plaster to its halfway line, and keep it in 
position for a little while until the plaster 
has set, Fig. 34, 

When the pattern is in position and before 
the plaster has set, make three depressions 
in the plaster near the outside edge, about 
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Fig, 3.1. C,;^s'n^JG in Lead 

One half ot tlic [ilnslcr moisUl is shown, llic shading 
rcprcscnllng Die Icod. 


^ in, deep, with a scaled glass tube or 
rounded rod, 

After the plaster is hard, coat its surface 
and that of the exposed half of the pattern 
with the vaseline solution, leave a little 
while for the petrol to evaporate, and fill 
the trough with freshly made plaster paste. 
After half an hour or so the plasticine walls 
may be taken away, the two halves of the 
mould separated, and the pattern removed. 
Make sure that the 23lastcr has properly set 
before interfering with the mould—some 
samples of plaster set more slowly than 
others. The depressions made by the glass 
will now have formed keys on the upper half 
of the mould to enable the two halves to 
register correctly. Scrape a funnel-shaped 
hole, part in each half of the mould and 
leading into the cavity, to serve as a means 
of introducing the molten lead, and make a 
few shallow radial scratches on one half 
of the mould to allow air and steam to 
escape during the pouring. To reduce the 
amount of steam produced it is worth while 
drying out the mould as far as possible in 
a drying oven at about go°C. 
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To make the casthig.—Wirc. together the 
two halves of the mould and stand them in 
an iron tray provided with sides to confine 
the lead if the mould should break or the 
metal be spilled. The lid of a large biscuit 
tin standing on an asbestos sheet does very 
well. Melt some scrap lead or old composi¬ 
tion tubing in a metal ladle, scrape aside the 
oxide scum, and straightway pour the metal 
slowly and continuously into the mould until 
the funnel is full. Tap it lightly to make 
sure that no blowholes are left in the casting, 
then leave it to set. Take it to pieces when 
cold. Frequently the plaster will crack after 
the first use, but .so long as the pieces can 
be securely wired together again it may still 
be used for further castings. 

The brass bush is prepared by cutting 
the requisite length of Ijrass bar, drilling it 



C 

Fin, 35 

A swkI C. Mlcrimlivo lorms of liras’, biisli Inr a lead 

nywlifcl. 

D. Tlio load is piiiicliecl over or snhivrpil as shoisn 

by the arrott-s. 
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to take the axle, and bevelling the edges 
at each end as in Fig. 35 A. The bevel 
allows the lead to be forced over with a 
round headed punch to grip the bush in 
position (Fig, 35 B), or as an alternative 
the space may be filled with solder. As it is 
usually desirable to fix a flywheel by means 
of a setscrew the bush may be cut to extend 
I in. beyond the wheel, a Vee slot being 
filed round it in place of the bevel, Fig, 

35 C. The extension, is then drilled and 
tapped to take a setscrew. The lead can 
be trimmed with a knife and painted. 

As a simple substitute for a proper casting, 
the lid of a tin may be filled with lead and 
mounted on the axle. Punch a hole from the 
outside in the centre of the lid to take a 
length of I in. diameter brass rod {a in 
Fig, 36) which has been drilled for the axle 
and provided with a setscrew (Fig, 36 &), 
and into winch a short length of screw (Fig, 

36 c), may be fixed to key the bush in 
position. Fix the axle in the bush, support 
it vertically with a retort stand, and under 
the lid place a piece of wood with a hole to 



Fig. 36, Anotiif-r Tyi*e or pLYWiiKiiL 

n, Drassrod. 
b. Selscrcw, 

<!. StiartlcnglUotsmw. 
a. Load. 

t. Hole drilled III lead. 

/, Solder, 

accommodate the projecting bush. When 
lid and axle arc squared up, pour in the 
molten lead, lug, 36 rf. To balance the 
wheel, drill holes (c), in the lead with a 


^ in. or in, drill. A toucli of solder may 
be added round the bush at /, but it is not 
really necessary, 

Coil springs.—^These are frequently needed 
in apparatus making, and may be wound quite 
simply with the aid of a wheelbracc gripped 
horizontally in a vice with the chuck pointing 
to the left, A series of steel rods of various 
thicknesses and about 3 in. long should be 
kept as formers, and several gauges of steel 
wire should be available for use. Select a 
rod and a coil of steel wire according to the 
size and strength of the spring required, 
Fix the rod in the chuck of the brace and 
clip the end of the wire between tlie rod and 
one of the jaws of the chuck, which is then 
screwed up firmly, Flolding the other end 
of, say, a 12 in. length of wire with pliers, 
pull it fairly hard away from the brace and 
slightly back towards the handle so that the 
coils lie touching one another during wind¬ 
ing. Then rotate the chuck by turning the 
wheel of the brace in a clockwise direction 
viewed from above. For most purposes the 
spring will need no heat treatment, but il 
it should, harden and temper it as described 
above. If an open coil spring is required in 
place of the close coil which results from 
the foregoing method, it is much better to 
strain the close coil to the degree of openness 
needed,—before heat treatment if any,— 
than to attempt to wind the open coil 
directly on the former. A lathe can, of 
course, l)c used in place of a wheel-brace. 

Staining and polishing of timbers.—See 

page 443. 

Simple glassworking. 

Cutting .—To cut sheet glass with any 
degree of certainty one needs a diamond 
glass cutter. Fair results are obtainable with 
a hardened steel wheel, but reliance cannot 
always be placed on it. Find by trial the 
best angle at which to hold tlic cutter, then 
with the glass laid on a flat surface covered 
with a few sheet.s of paper score tlic line 
along which the cut is to be made, with one 
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steady stroke, using a rule as a guide. Lilt 
the glass without turning it over and tap 
immediately below one end of the scored 
line with the metal head of the cutter, 
when a crack starting at that end may be 
continued through the length of the cut. 
Curves should be scribed with the aid of a 
radius string. 

Tubing is generally cut by means of a 
triangular file or a glass knife. Sections up 
to ^ in, may be cut by scoring round the 
tube at the required point, placing both 
thumbs as near the line as possible, with the 
fingers wrapped round the tube, then bend¬ 
ing and pulling apart at the same time. 
This method is probably well known to all 
readers, Tubing over :Iin. requires more 
care, since the break may be irregular and 
the glass may even split along its length 
with the risk of a deep c\it. Mfi-ap a piece 
of paper round the tube to serve as a guide 
and make a well defined cut right round tlic 
tube. Tapping sharply on the line will often 
start the crack in Llic right place, but a 
useful alternative i,s to use a hot iron wire. 
The wire, about ^ in, diameter, is applied 
red hot along part of the scored line and 
held there for a few seconds. Removing it, 
immediately touch the heated spot with a 
wet finger just for an instant. The crack 
thus started can be made to follow the 
scratch with the hot wire, touching it, if 
necessary, as before. In this way, any size 
of tubing may be cut. After cutting, it is 
advisable to beat the end of the tubing until 
the sharp edges are rounded off. 

Grinding ,—Emery powder or cloth, moist¬ 
ened with pariiffin or turpentine, are cflicicnt 
abrasives for gla.ss. If the base of a prism, 
glass block, or cylindrical lens i.s ground, the 
path of a ray of light may be seen as it 
passes through the gla.ss. To do thus, sprinkle 
some emery on a waste sheet of window 
glass, moisLcn it, and rub the prism or lens 
on it, keeping the surfaces in flat contact 
all the time. Vary the direction of rubbing 
occasionally. Grinding paste, sold at garages 
for grinding in valves, may be used and Avill 
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be found convenient for grinding stoppers 
and ill fitting glass stopcocks. The abrasive 
slioukl be wa.shed away thoroughly when 
tliD process is finished. 

Bending of tubes and w^j.—Adjust a 
batswing flame so that its breadth is about 
the same as the length of glass in which the 
bend is to occur. From above, lower the 
tube gradually into the fianic along its major 
axis, rotating it steadily all the time, Fig. 37. 
Keep it in the luminous zone until it becomes 
plastic, when it may be removed from the 
flame and bent to the required curve, The 
coating of soot is easily wiped off when cool. 
Small diameter tubing and rod,—about ^ in. 
for example,—may be bent by heating in 
the outer cone of a bunssn flame. 
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Fig. 37. Glass Tube in a Batswinq Fi.ame 


The blowpipe .—^Fair results in the simpler 
glassworking operations can often be obtained 
by tlic use of a bunsen burner and a mouth 
blowpii)e, but a blowpipe operated from foot 
bellows is highly desirable, and is essential 
for more complex purposes. It should be 
arranged so that both gas and air supplies 
may be easily and independently regulated. 

Sealing .—To malcc a neat strong seal, 
heat the tubing with a small blowpipe flame, 
rotating it steadily, and draw it oft to a 
point as shown in Fig. 38, at a and b. 

Heat it again, just at the very end, touch 
the tip with another hot glass tube and 
remove from the flame, drawing off the spare 
glass at the same time. This gives a seal 
with a fairly uniform thickness of wall, 
Pig. 38 c. By inclining the tube into the 
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Fic., 38. Stages in Sealing a Glass Tunii 

n, TuboJicalcd bysmaJl Wow-pipe /Inmo. 

(». Tube drawn oft to a point.. 
c. Fcal with unKonii tliickness o( wall- 
r(, Soal inclined Into lioLLcst part o( danlc, 
c. HaKcncd scaled end. 

/. End loimded off by blowing. 

hottest part of the small flame, as shown in 
Fig. 38 d, and rotating it, the sealed end 
becomes flattened (Fig, 38 e) and will, in 
time, tliicken up. Before this thickening 
happens, remove the tube and round off 
the end by blowing, Fig, 38 /. Anneal for a 
miiuite or so in the luminous flame obtained 
when the air blast is discontinued, and then 
set aside to cool. 

The gradual warming up and the annealing 
at the end of the process are safeguards 
which should always be employed in glass 
working. A glass screen around the blow¬ 
pipe bench, to prevent draughts, is an 
advantage. 

Joining lubes of the sanie she .—Seal each 
tube as above, as far as stage e in Fig, 38. 


Noiv round the end of each by blowing, 
(Fig, 39 /), and immediately flatten again 
(Fig. 39 g), this time heating and softening 
a little less glass than before, but enough 
to prevent the narrowing of the lube. 

Successive flattenings and blowings will 
soon thin the wall of the rounded end with¬ 
out appreciably altering the diameter of 
the tube, Fig. 39 i. When the flattened end 
is fairly thin, a really hard and sharp blast 
of air will blow the end right out instead of 
rounding it, Fig. 39 j. If too much glass is 
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I'lG. 39. Preparation for a Straight Joint 

f. End roiindctJ off by blowing. 

g. h, aodi. Successive iliiUeniiigs .-ind blon'ings In (Jitii 
the wall q1 tliQ 011(1. 

j. 'i'hin Diitl blown out, 

k. Ends played out. 

l. ElongatloTi maintniriing w.ills ot uniroim thichness, 

heated, or if the blowing is not sharp and 
hard enough, the thinned end may be splayed 
out as at k, Fig. 39, It is difficult then to 
make a good joint. Close the other end of 
one of the two tubes either by sealing or 
with a small rubber bung or a piece of rubber 
tubing plugged with glass rod. The two 
tubes may now be joined. Bring them, 
rotating with their axes in the same line, 
into the edge of a large hot flame until the 
thinned ends just show signs of fusing. 
Allow the air blast to die down while the 
two ends arc brought into the middle of 
the flame and gently pushed together, the 
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rotation ceasing only while the ends are being 
joined. Pull them apart a very little when 
joined,to prevent local thickening, and anneal 
in and abo\'e the luminous flame. This 
gives quite a good joint usually, but it can 
be improved by heating all round with a 
small flame until the tubing just begins to 
be reduced in diameter at the junction, and 
blowing it gently back to size out of the 
flame. With practice, this treatment ensures 
a uniform thickness of wall and produces 
a joint which is scarcely visible. When one 
tube is larger than the other it may l^c 
reduced to the same size by heating with 
a fairly large flame and rotating it without 
drawing it out very much. Only that elonga¬ 
tion should be allowed which will maintain 
the walls of uniform thickness. Fig, 39, 1 . 
At this point it may well be stressed that 
proficiency in glassu'orlcing comes only 
through practice and the exercise of care 
and patience. It is well worth while spending 
a little time gaining a measure of skill in 
sealing and joining, to get the "feel" of 
softening glass and to learn its characteristics 
before attempting more difficult operations, 
To tmlu a tee joint .—Prepare a sealed 
tube, thinned at the open end (Fig. 39;), and 
seal the crosspiece tube at one end. Warm 
up the latter in the middle and then heat it 
at one place with the point of a small flame 
until the glass begins to collapse, Fig. 40 m. 
Blow it out gently to raise a small bulb at 
the side, Fig. 40 n. Flatten the top of the 
bulb and blow it right out to make a hole 
(Fig, 40 0), surrounded by a thinned wall. 
Before attempLing the joint, be sure that the 
prepared tube is the same size as the hole; 
if not, make another part and keep the 
rejected item for possible use on another 
occasion. 

To make the joint, heat the thinned parts 
as before at the edge of a fairly large blowpipe 
flame and bring them together in the flame 
with the diminishing air supply. It is essential 
that a perfect contact should be made right 
round the junction, Fig, 40 p. A small pin¬ 
hole, resulting from incomplete adhesion, if 
noticed early may be covered with a small 



Fig, .10, llAiuNC a Iee Joiht 
ijl. Scaled croEspiccc lidjc lienled al one place, 
ij. Class blnjvn eiilflrnHy lo raise a small bulb, 

0. Top of bulb flaltencd and blown out to mikc liolc, 
p, Coulncl made right round the ]iinclion, 

<j. Joint bloivn out a little. 

r. Bulb collapsed lo a sinootlicr curve, 

bead of glass put on in the flame from a 
length of capillary tubing. This will usually 
he found in plenty near the blowpipe bench. 
If unnoticed, the hole soon becomes enlarged 
beyond remedy when the surrounding glass 
is softened—a surface tension effect. After 
annealing the joint, (Fig. 40 p), for a short 
time, heat it with a very small flame in the 
angle of the junction and blow it out n 
little at this point. Fig, 40 <7. A little further 
heating in the same place allows the incipient 
bulb lo collapse to a smootlrer curve, (r), 
obliterating all sign of the junction there. 
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RepCLit this trcalineut in the other angle, 
and at several other places, to smooth out 
the entire joint. At no time during the 
w^orking should the glass be allowed to get 
cold, 

A sleam heaUy .—Take a i in. boiling tube 
and close it with a cork carrying a length of 
tube to serve as a mouthpiece. At the point 
a, Fig. 41, blow a hole and make a tee joint, 
using an ann which has been thinned at one 
end and sealed at the other. Blow a hole 
(Fig. 41 h) in the end of the tube, using the 
tubing through the cork as a mouthpiece. 



Fig. 41, A Stkam Hkater 

n. Toiiil la blo-w a liolc and make Ice joinl, 

b. llniloE lube. 

c. Open end dE sccondlulc, 


Clo.sing this mouthpiece, seal on another 
thinned tube, left open at the other end 
(Fig. 41 c) to serve as the new mouthpiece. 
Cut off the end of the side arm and round 
off the edges. Remove the cork and replace 
it with another which has been bored to 
carry a | in. test tube, yVn object placed 
inside the lest tube may now be heated by 
passing steam through the jacket, in at the 
side tube and out at c, Fig. 41. This appar¬ 
atus will be found useful for speciftc heat 
experiments. 

Blom'ug a bulb .—Having sealed a length 
of tubing, as in Fig, 38 f, a small bulb may 
be made on the end by healing the last in, 
or so, allowing it to thicken, and blowing it 
out. This method is, of course, well known 
and widely used, except that the initial 
sealing is not always done carefully. 

If too long a lump of glass is allowed to 
form on the end in the hope of getting a large 
bulb, or if the zone of greatest heating is not 
maintained at the end of the seal, but is 
allowed to move along the tube, the sides 
of the bulb are usually thin and the bottom 
thickened like a lens, Fig. 42 1 . The glass 
tube should be relatively cool, and rigid like 
a glassblower's metal blowpipe, while the 
scaled part represents the lump of glass at 
its working end. When a larger bulb is 
required, particularly with thermometer 
tubing, two small ones should be made as a 
starting point. First heat the end with a 
small flame and blow it out a little (Fig. 
42 c), tiien with the same small flame applied 
a short distance further along the tube make 
a second bulb, Fig. 42 d. Using a flame large 
enough to take in both bulbs, blow the large 
one (Fig. 42 e). In this way the wall may bo 
kept more unifonn in thickness. It is essen¬ 
tial to remember that tubes should be 
maintained in rotation throughout the licat- 
ing, and should be turned do^vn to the 
vertical position as soon as the heating 
ceases and blowing begins, otherwise the 
bulb will be lopsided. The making of a bulb 
in the middle of a length of tubing is an 
operation requiring rather more practice. 
The tube, sealed at one end, should be heated 
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Tig, 42, Blowing a Euld 
n. Dulb on scaled end ol tubing, 

1 ). Rcsull ol Loo long a lump of glass being allowed lo form 
on the end of the lube, 

e. I'irst of two small bnlbs lo make one large bulb, 

(I. Second small bulb, 

e. Large bulb blsirn from Iwo small ones, 

/. Walls thickened lor bulb. 
g- Hvlb blown from (/). 

Ii. MouUi of funnel being shaped, 

ILE—VOL, IV-S 


wlicre Llie bulb is wanlctl and tlic ends eased 
in a little to shorten the Lube by a small 
amount while thickening the walls in the 
heated part (Fig. 42 /). When this is done, 
put the tube in a vertical position and blow 
the bulb (Fig. 42 g). The difficulty i.5 to heat 
the central part sufficiently without produc¬ 
ing a twist in it due to unequal turning. The 
two hands must work together; that is what 
requires the practice. 

If an oxy-gas blowpipe is available—it 
must have a metal or quartz jet—pyrex 
tubing may be used instead of soda glass. 
It is easier to work and does not need to be 
annealed; it is therefore a good material lo 
use for practice, though its higher cost may 
be prohibitive in many eases, 

A thistle funnel .—This may be made from 
a bulb tube by flattening the end of the bulb 
in a flame and blowing it light out, 

The rough edge left is then rounded off 
in a large flame and the mouth of the funnel 
shaped by rotating it against a carbon rod 
while still soil, as at h, Fig. 42. An electrode 
from an electric arc lamp serves the purpose 
very well. 

, Shaping loHh carbon. —Electrodes of various 
sizes will be found useful for opening the 
mouth of a tube and for similar operations, 
while a charcoal block may be used to 
produce flat surfaces. 

Weighing bottles, for example, may be 
made from broken boiling tubes by sealing 
them, flattening the end in the flame, as in 
Fig. 38 e, and then pressing thern gently on 
a charcoal block to ensure that the base is 
flat enough to allow the bottle to stand 
firmly. The chief thing to avoid in this 
operation is the production of a thick base. 
The rounded end of the sealed tube should 
therefore be worked thin by the method 
shown in Fig, 39. before flattening. 

Sealing platinum into glass.—Sc^A a lengtli 
of glass tubing as in Fig. 38 c. Heat it at the 
tip with a very small flame and, touching it 
at this point with a licaLed glass rod, draw it 
out a little way, Fig. 43 a. 

Heat the tip again and blow a small bulb 
(Fig, 43 b) which is then flattened and blown 
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Fig. ^3. Seaijng Platinum Wibb in a Tube 
(a to e ) 

/, Such an accutnulalion of glass mlghl cause a crack. 


out, Fig, 43 c. Heat the platinum wire at 
the place where the seal is intended to occur, 
and fuse on to it a small bead of glass, using 
some waste capilliary tubing to provide the 
head. This ensures a good glass-platinum 
joint, In the flame, put the bead into the 
hole (Fig. 43 rf), and fuse tlie glass together. 
The end should then be blown to a rounded 
shape (Fig. 43 e) to avoid the accumulation 



Fio, .1.1. An Elbctbode for a 'Water 
Voltameter 

IT. rinllnum (oil. 

b. Sc.Tlal tuIiD, 

c. Rarcrt coppec wire, 
il. Test lute, 


of glass at the seal (Fig, 43 /). In a similar 
way the platinum electrodes may be sealed 
into the side of a tube, as in a eudiometer. 

Welding o£ platinum.—This seems to be 
an appropriate place at which to mention 
the welding of plaLinnm, which is done with¬ 
out the aid of a flux. It is really a two-man 
job. One person holds a length of wire lying 
on the face of a square of foil about ^ in. 
above the surface of an anvil, while the second 
heats the platinum to white heat with a 
blowpipe flame, or bunsen flame, and welds 
the two parts together with one smart blow 
from a small hammer. This is all that is 
required, 

A water voUanietey .—An electrode is shown 
in section in Fig. 44. The platinum foil 
(Fig. 44 rt), is welded to a platinum wire, 
which passes through a sealed tube (Fig, 



Fig. 45. A Water Voltameter 

fl. Tvto strips of ebonite or bakclile. 
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44 6) into mercury. A bared copper wire 
(Fig. 44 c) dipping into the mercury, connects 
the electrode to a battery. A test tube 
(Fig, 44 d) stands over the foil. 

In Fig, 45 two such electrodes are fixed 
in holes drilled between two strips of ebonite 
or bakelitc (Fig. 45 a), bolted together, on 
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the face ol which are fixed two spring clips 
of a size to take a test tube, The as.sembly 
is rested across the mouth of a beaker of 
electrolyte. The test tubes are filled with the 
electrolyte, inverted and clipped into posi¬ 
tion, Copper wires from the battery, dipping 
into the mercury, complete the circuit. 


BASIC STRUCTURES AND MECHANISMS 


Some features arc found to be common 
to many of the models dealt with in science 
handicraft, and a knowledge of their con¬ 
struction and scope i.s a good starting point 
from which to approach the design of 
apparatus. Several of the more important 
ones are dealt with here. 

Woodwork joints.—Fig. 46 shows some of 
the simple joints which are useful in appara¬ 
tus construction. While the sample given is 
not comprehensive, it should cover most of 
the needs in a normal course of science 
handicraft, and it is probable that the 
teachers who find the need for more will be 
those who already have a close acquaintance 
with woodworking operations. To a great 
degree, the cutting of joints may be avoided 
by recourse to iron angle brackets and 
screwed face plates, but in most cases at 
the sacrifice of appearance and rigidity. 
The time spent in constructing a sound 
joint is time well spent, 

Lapped joint. —Fig, 46 A. This is used in 
the building of a framework such as is found 
in the mechanics frame, Fig. 6. It is quickly 
made, since it can be cut entirely with a 
tenon saw, and when constructed accurately 
will be found to give good service. Mark 
out and cut one lap first and then, fitting it 
to the other piece of wood, mark out the 
other lap from it, talcing care in this, as in 
all such work, to make the sawcut on the 
waste side of the marked line. The joint is 
secured with both glue and screws, the latter- 
passing freely through the first lap to grip 



Fici, -|6 

A. A lapped joint, 
n. A bcidic joint. 

the second, thus allowing the joint to be 
pulled up tightly. 

Bridle joint. —Fig. 46 B. This may be 
u.sed as an alternative to the lapped joint. 
It is rather more difficult to make, but give.s 
greater strength and rigidity. After marking 
out the tongue, or tenon, on one piece of 
wood, mount it vertically in a vice and cut 
the sides of the tenon with a tenon saw. 
Next grip the wood horizontally and cut 
the two shoulders. Before cutting the other 
piece check the measurements and decide 
on which side of the marked lines the cuts 
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ai-e to be made. Then saw clown the sides 
of the slot to the required depth and pare 
away the waste with a chisel. A good deal 
of time may be saved if a mortise chisel is 
available, for this tool is designed to stand 
up to blows from a wooden mallet, when it 
will remove the waste quite rapidly, If the 
joint is well cut, glue is quite sufficient to 
hold it. 

The bridle joint is really an open inoriise 
and tenon. If tlic joint is to be made in the 
fonn of a Tee piece instead of at the end of 
the wood, a tenon is cut on the one piece 
as with the bridle joint, and the socket, or 
mortise, is marked out on the other, Since 
this is no longer at the end of the wood, 
the sides of the mortise cannot be cut with 
a. saw; the entire waste must be talcen out 
l)y the use of chisels and perhaps dowel 
bits, A line of holes may be made near to 
one another in the waste wood with a dowel 
bit which is almost as wide as the mortise. 
The sides are then cleaned up with a " firmer" 
chisel, and the ends with a mortise chisel. 

Fixing of npyights .—A good way to obtain 
a rigid fixture is to notch the baseboard, as 
shown in Tig. 47 A, to house the upright. 
The sides of the notch are cut with a tenon 
saw and the waste wood removed with a 
cliisel so that the upright may be glued 
firmly in position and held, to give additional 
strength, with a screw passing freely through 
a countersunk hole in the centre of the housed 
portion of the upright, to grip into the 
baseboard, 

Further rigidity is provided by cutting a 
dovetail in the end of the upright as in Fig, 
47 B, and housing it in a notch in the base¬ 
board, cut to the required shape, The notch 
could be marked out by using the dovetail 
as a pattern. The shoulders resting on the 
baseboard prevent movement from side to 
side. Secure the joint with glue. 

BmcAeA.—When another board has to be 
erected at a right angle to a baseboard it 
may be necessary to support it with a 
bracket to make it rigid. Cut a piece of wood 
to the shape of a in Fig. 48, and see that it 
fits snugly into position. It may be secured 



Fjc. 48, A WooDTiN ERACicirr 

rt. Slifnicd piece of wood for iiipporl. 
ii. Upright glued in channel to baseboaiil. 
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with screws passing freely tlirough couiiLcr- 
sank holeSj as shown, to grip the baseboard 
and the upright, or the screws may be driven 
from the face of the upright and from tlic 
underside of the base to grip the bracket. 
The choice depends largely on convenience 
and appearance. In either case, with only 
the two point fixing as shown in the diagram, 
some step must be taken to secure the 
bottom of the upright. A sound method is 
to cut a channel in the baseboard, about 
I in. deep, to take the upright which is glued 
into it as at b, (Fig, 48) though for most 
purposes an adequate fixing will be provided 
by passing two or three screws up through 
the base into the end of the upright which 
then may stand flush on tlie base without 
being inset. Although the screws arc being 
put into end grain, a strong joint may be 
made, in this case, so long as the screws 
penetrate at least \ in, In the making of 
all joints, care should be taken not to remove 
too much wood at the first cut, and to cut 
on the waste side of the marked lines. Tight¬ 
ness of fit can be rectified easily by paring 
away a little of tlic excess wood with a 
chisel or plane, but a sloppy fit will alway.s 
mean a weak joint. 

Bearings.—Several typos of bearing are 
shown in figures 49-54, each having certain 
advantages and limitations, These should be 
considered in making a choice lor any piece of 
apparatus according to the need for strengtli, 
case of construction, friction losses, etc. 

A very simple type consisting essentially 
of needle points running in centrepunch 
dents is shown in Fig. 49 A. If the thrust 
of the supports against the spindle is light, 
this bearing is almost frictionless and is very 
good for light work such as a suspension for 
galvanometer needles, and for tlie axle of 
the rotor in light electrical motors. Fig. 47. 
Sewing needles, knitting needles, and silver 
steel rod may all be used as spindles. The 
main drawback to this type is that it cloe.s 
not permit the taking of a drive, as the lateral 
tension of the pulley string will drag the 
points out of their sockets. 


Fig. 49 B is a modification of Fig, 49 A, 
to allow a light drive to be talioii, and retains 
the needle point which is prevented from 
slipping by the plain bearing incorporated 
as in the sketch. If the metal is bent twice 
over a former and drilled at c (Fig, 49 B) to 
accommodate the spindle, the point can be 
left to make contact with the other part of 
tile support at b, Fig. 49 B. No centrepunch 
dent is needed in this case, 



Tig. .{9, Two NKEDiUi-PoiNT Beaiungs 

A. fii Ilentlirissstrip, 
ti. Ccnliqiimcli dents. 

n. The plain lie.irlng at c gives l.aleral sirenglli. 


A further modification of the same prin¬ 
ciple shown ill Fig. 50, with stouter materials, 
will be found useful for such apparatus as 
Morse keys, sounders, dip needles, etc. The 
supports arc of brass strip about g in. wide 
by ^ in., or even thicker, drilled to take the 
fixing scrcw,s and bent to a right angle. 
Annealing will probably be needed. The two 
support.s arc then li-\cd in a ^'icc, back to 
back with their bases level, and drilled witlr 



43 ^ 


TEACHING IN PRACTICE FOR SENIORS 



Fig. 50, An Adjustadle Nekdle Bkarino 

(I. Depressions made with a drill. 
e, Locknuts, 


a clearing ddll to penetrate one and to form 
a substarilial depression in the other, Fig, 
50 (I A similar depression is drilled in the 
end of a bolt which is held in position by two 
locknuts at e, Fig. 50. As alternatives, the 
hole might be drilled with a tapping drill 
and tapped to take the bolt and one locknut, 
or one of the nuts might be sweated into 
position on the face of the support at e, 
Fig, 50. If the metal is thick enough to take 
a thread, the first of these two alternatives is 
probably the best method of securing the 
bolt. It leaves only one nut loose for 
adjustment. 

Sometimes one wants to dispense with a 
locknut, and yet have a screw which will 



I'lc, 51, A Mictiiod or TioiriRNiNC a Sccirw 

TUb screw (/) Is lipirt liy Ugliicnlng (lie sinaller 
screw (/i), tlms closing (he gap (g), 


keep its adjustment. In this case, when the 
support is thick enough to allow it, a 2 B.A. 
tapping hole is drilled for the screw (Fig. 51 /) 
and one of 4 B.A. size at h (Fig. 51) above 
it and at a right angle to it. A sawcut at 
g (Fig. 51) is taken through to the larger 
hole, which is then tapped to take the screw, 
Fig. 51 /. The other screw, h (Fig. 51) is 
intended to close the gap (Fig, 51 g) if 
required, therefore a clearing drill must be 
put through the hole as far as the gap, and the 
remainder of the hole, on the other side, tapped 
for 4 B,A. The smaller screw may often be 
dispensed with, the tightening being achieved 
by closing the gap slightly with light hammer 
blows, or by forcing it closed in a vice. 

Figs. 52 A and B arc examples of plain 
bearings, which can give very elficient 
service if kept lubricated. They have the 
advantage of lateral strength and are par¬ 
ticularly suited for operating a pulley drive. 
The wearing quality will depend largely on 
the depth of contact provided in the bearing. 



Fig, 52, Plain Bearings 

A. a. Support, 

j. Shallow hacksaw slots, 

k. Spring clip. 

n. I, Rounil brass rod, 

M, Oil hole, 

II, Dusii sweated on. 
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Fig. 52 A shows a plain hole drilled in the Fig. 54 shows a simple thrust bearing 
support, a, the shaft being held in position capable of tahing a heavy load. It is very 
by a spring clip, k, shaped without heat efficient. A hole is drilled in the shaft, s, to 
treatment from a lengtli of steel wire. It take a ball-bw.ring which may either be a 
beds down into two shallow hacksaw slots driven fit or be held in position with a spot 
at j, a washer preventing contact between of liquid cement. Tlie other bearing surface 
the support and the clip, This is quite a is a hardaied steel rod, r, just an easy fit 
simple and effective method of fixuig tlic in the hole. Tliis is ground off quite flat and 
shaft. Two modifications arc slrown in Fig, sweated into position in the bedplate. 

52 B. A short length of round brass rod 
sweated to the face of the support before 
drilling increases the effective thickness of 
the metal at this point, and thus prolongs 
the lile of the bearing, It also allows for tire 
provision of an oil duct. In this diagram the 
shaft is shown to be drilled to take the split 
pin ill place of the spring clip. This is more 
positii'c than tlic spring, which may become 
dislodged; but that should seldom occur. V 

So far we have two methods of securing _ » -n 

the shaft against movement along its axis— „ , , , , , 

o Q Inardciicd slfPj loa, 

tfic spring clip and the split pm. Adjustment shait. 

along the axis is possible lyith these methods 

only by packing with washers of various bcarmgs should be lubricated with 

thiclcnesses. Where wider adjustment is niachinc oil or some similar light lubricant, 
advisable we may use a collar, wliich is a ^ .sometimes advisable to have a metal 

section of brass rod filed flat at tire two ends bearing iu a wooden structure as, for 
and drilled for the axle and for a setsaeu', example, in an oscillating beam. This can 

Fig. 53, p. The setscrew beds down on a provided by screwing two drilled face¬ 
plates to the beam as in Fig, 53, making an 
oversize hole in ilie wood so that it does 
not touch the axle. 


P 1 

lUG, 53, Two Lociuno Dcvictis 

f). Collar and setscrew. 

LofikniiJs. 

part of the axle which has been filed flat, 
or it may bed in a depression made by 
a drill, if adjustment along the axis is un¬ 
necessary. This method may also be used 
for fitting a flywheel, a cam operating an 
electrical contact, etc, A furtiicr stop is 
available by the use of locknuts (Fig. 53 
<]], one nut being tightened up on tlic 
other, 
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An alternativG method is to make a hole plate to take the shaft and bearing spindle, 
in the wood to take a short length of drilled which are tinned and sweated into position, 
brass rod, which is fixed with liquid cement, When the crank is required at some point 
to serve as a bush. nn the shaft othci than an end, a double 

form is employed, Fig, 56 C- Fhis is built 
Cranks.—'These arc required in model up as before, using two drilled plates, To 
construction whenever a reciprocating move- avoid difficulty in getting a correct align¬ 
ment is to be linked up with a rotary one. ment in the two parts of the main shaft, it 
The eccentric movement is but a modified is passed right through the two plates while 
crauk. Some of the simpler methods of the bearing spindle is passed through the 
construction are given below, and illustrated other two holes. Both rods are tinned and 
in Fig. 5G. sweated into their holes and then the short 

Wlicn the axle is of mild steel or soft iron length of shaft between the plates is cut out 
it may be bent cold in a vice to form the witli a hacksaw. Any portions of rod then 
simple crank shown in Fig. 56 A, The con- protruding are filed away. One difficulty 
nccting rod may be prevented from slipping with this type of crank is that the end bear- 
off the crank by one of the methods already ing of the connecting rod must be built up 
given in the section dealing with bearings, (Fig. 57) since it cannot just be slipped on 
Steel axles may be treated in the same way the spindle as it is when the crank is at the 
if well annealed, or if the bending is done end of the shaft. 

at red heat either by holding them with A suggested method of making this end 

pliers and hammering them over the horn bearing is as follows:— 

of a small anvil, or by lining the jaws of a For a ^ in. spindle take a f in. length of 

vice with slips of asbestos sheeting before brass bar, | in. by ^ in, cross section. With 
bending them over the vice jaws as described very careful working, ^ in. by Jin. would 
in the section on tlie bending of metal. do. In one end drill a hole to take the con- 

I'ig, 56 F is an alternative to A, The nccting rod to a depth of about Jin,, Fig, 
crank may be built up to save the space 57 a. With a hacksaw cut across the metal 
lost at each of tlic bends, which may be at d (Fig. 57), true up the face of the cut, 
considerable with shafts of greater diameter sweat the two parts together, and through 
than \ in. 'Iwo holes are drilled in a brass the J in. dimension drill another hole in the 


a b 



Fig. 5 fj. Cokstuuction of Ckanks 

A, A simiilD lienl rotl. 11 and C. Unilt-up cranks, 

n-b. Part of shaft Lo be cut away. 
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Via. 57. An Und Bearing 

a. End ol camccUngrod. 

b. Hole to take spiiuflc. 

c. AtljiisUngscrcws. 

d. Melal cut by hacksaw IUvoiibU the cculrc, 

face of the bar to accommodate the in, 
spindle (Fig, 57 b). With a 6 B.A.. tapping 
drill make two holes in the other end of the 
bar (Fig. 57 c, c) and countersink them. 
Separate the two parts by gentle heating. 
Now put a 6 B.A, clearing drill through the 
two conntersiink holes in tJie small part of 
the metal, and tap the continuation of the 
holes 6 B.A. The parts may tlien be 
assembled on the crank. 

The eccentric assembly, shown in Fig. 58, 
is particularly useful in the construction of 
plywood working models sucJi as internal 
combustion engines, steam engines, etc. 
Glue and brad a disc of 6 mm, plywood, 
(Fig, 58 13 , a), at the correct eccentricity, 
to the face of, say, a flywheel (Fig 58 B, h) 
and cut out the connecting rod (Fig. 58 B, c) 
of 5 mm. plywood, the other i min, of thick¬ 
ness serving as a clearance. File and glass- 
paper the hole to give a free yet uniform lit, 
and place the connecting rod in position. 
Cover the bearing with a disc of thin ply¬ 
wood (Fig. 58 B, d) about 2 mm. thick and 
sufficiently larger than the disc, a (Fig, 
58 B), to act as a retaining piece, Glue and 
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brad it into position. If this hearing is 
lubricated with french chalk it is quite 
efficient, 

The same construction can be usefully 
used for other bearings in plywood models 




l-'ic:. 5S. liccENTRic BnAniNc.s 
A. J’bn. 

U. SccliQiicil ulovnlinii, made in ply«uod. 
C, The same bc.iriiig, iiinde iti inclal. 
ri. I’lysviiOd disc, 

I-lywlirel. 

I. CoiinocliiiR rod. 

1/, Disc covering lie.criiit.’. 

Screw, 
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in addition to eccentrics; e,g., valve rockers, 
little and big ends, crossheads, etc. . . . 

Fig. 58 C shows a similar construction in 
metal. A disc cut from say in, round brass 
rod is swcfited to the face of the wheel, 
drilled and tapped so that a sheet brass 
cover plate may be screwed into position to 
retain the connecting rod, 

Flexible transmissions.—The tv\'o methods 
dealt with here are chosen for their simplicity 
of construction and effectiveness in use. 

They will be found to serve most, if not 
all, the purposes required in ordinary science 
handicraft, though others may be needed 
for model engineering. The first (Fig, 59 A) 
involves the use of a length of window- 
curtain spring, obtainable at most iron- 


A 



Fio. 59, ri.nxiBtn Transmissions 

A. Using fi<ii>riiie. a.b, Hounil Icnoiis, 

U. Using a icylher disc. 


mongers and "sixpenny” stores. With the 
shaft in a vice, and using the safe edge of a 
file against the jaws, file a round tenon (Fig, 
59 A, a and b) on the end of each part of the 
shaft, of the right size for a force fit into the 
spring. Solder run in at each junction secures 
the spring to the halves of the shaft. Apart 
from its ease of construction, this transmis¬ 
sion has the further advantage that the spring 
acts as a shock absorber giving a smooth 
power output. If the spring is short it can 
take quite a powerful drive, and will function 
at a large angle of deviation. 

The second (Fig, 59 B) is made from two 
lengths of shafting, each of which is cut along 
its axis for a length of about in. After 
annealing, each half of the split end is bent 
outwards at a riglit angle, the two faces 
filed flat, and drilled with a small clearing 
drill. A disc, about i in. diameter, is cut 
from thin leather,—a piece of cowhide or 
the upper of an old boot,—and pierced with 
four holes. Small bolts are passed through 
the split ends and the leather and fixed with 
nuts, so that the shafts lie on either side of 
the leather with the splayed ends at a right 
angle to one another. This gives a very 
smooth transmission with an angle of devia¬ 
tion np to about 30'’, and is capable of 
taking a heavy drive. 

Making a bobbin.—While the coils in 
many electrical models may be wound 
directly on to the soft iron core of the 
electromagnet (Fig, 60) both the appearance 
and ease of winding are improved if the 
wire is wound on to a bobbin. These arc 
frequently found in commercial articles 


Fig, Go, Winding a Coil wirnoux a Bobbin 

The liinis should be laid closely logcllicr, niul llie number ol 
tiii'iis decreased in succossivc layers. 
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turned up from n. wooden rod in a Jathc, 
blit a serviceable bobbin may be made in 
the following way without the use of a 
lathCj Fig. 6i. 






Fig, 6i. Making a Bobbin 

A. Wooden formers. 

11, Cyliiulpr. 

C, I'luichoil cards Axed. 

11, n-rt. Uxccss ai3l ana>" on rciilral Inbp. 


First make a former on vvliich to construci 
the bobbin and to cany out tlie subsequent 
wiring. This may be a piece of the actual 
iron rod forming the core of the magnet, 
filed to a tenon at one cud if necessary to 
fit into the chuck of a whcelbrace, or a piece 
of wood which may have any sliaj^e of cross 
section—ground, square, rectangular, ellip¬ 
tical—according to the need of the situation. 
Its generality is one of the advantages of 
this method of construction. 

At the centre of one end of the wooden 
former, a wood screw is driven in and its 
head removed with a hacksaw, This is to 
fit into the chuck of a wheel brace, Fix the 
brace horizontally in a vice, with the chuck 
pointing to the Je/t Imncl side. Take care 
not to put too much pressure on the frame 
of the brace as this is usually made of cast 
iron and is therefore rfitlicr biittle, yet be 
sure that it is firmly fixed, Facings of cork 
from old table mats, or slats of soft wood 
between the jaws niid the frame of the brace, 
are useful safely measures. Now fix the 
former in the chuck and by rotating it sec 
that it is centrally mounted. This is of 
importance later, when the winding is to be 
done. 

Assuming tliat one is making a circular 
bobbin of i in. aperture and with i in. breadth 
of winding, cut a few lengths of absorbent 
duplicating paper, in. wide, with a knife 
and steel rule, and paste it thoroughly with 
office paste—not glue. Smear vaseline ligli tly 
all over the former and then wind on to it 
several layers of the pasted paper, pasted 
side outward, to build up a cylinder about 

in, thick, Fig, 6i B. 

Next punch or cut some lioles in a sheet 
of strawboard about the outside size of the 
paper cylinder, and cut it into pieces for 
bobbin ends. Test them for fit, screwing tlie 
paper cylinder through the hole by lotating 
it while applying one of the punched cards 
lightly to the end of the cylinder. The fit 
can be adjusted by adding more or removing 
a little of the pasted paper. When fitted, 
push one cai'cl along to the end by the 
chuck. Cut some more paper strips, this time 
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exactly an incli in width, and build up a completed. When the latei' layers of wire 
further ^ central distance have become uneven, as sometimes happens, 

piece. Fix a punched card at each end, a neat finish may be obtained by cutting 
butting evenly against this distance piece, from a postcard a strip just wide enough to 
Fig. 6i C. Then cut some more strips J in. span the coil, wrapping it round the untidy 
wide and apply them, after pasting, outside coil and winding the final layer on the card 
the cardboard to retain the latter in position. loundation. Finish off the last layer by 


Place tlie partly completed bobbin in an 
oven at about 80“ to dry thoroughly before 
proceeding further, When hard and dry, 
mount the bobbin again in the chuck, and 
as it is rotated hold a pencil against each 
end to mark out circles. Trim the cardboard 
to the marked lines to make the discs, and 
with a razor blade or veiy shaqi knife cut 
away any excess on the central tube (Fig. 
Ci D, a-(t) to leave j in. of the shoulder out¬ 
side each disc. Give the bobbin several 
coats of shellac solution to strengthen and 
to insulate the paper and tlic cardboard, 
ensuring that each coat is dry before the 
application of the next. The drying of the 
shellac may be accelerated by using an oven 
at about 6a®C. 

Wmdin^ ihc coif.—Make a small hole 
through one disc of the bobbin, as near the 
centre as possible, and pass about 12 in. of 
wire through it from the inside. Make this 
wire fast round the chuck to prevent the 
bobbin from turning on the former. Holding 
the wire in the left hand and tnmiugthe 
handle of the brace clockwise with the right, 
feed the wire on to the bobbin to lay the 
turns firmly side by side, A little practice 
will allow the coils to be wound rapidly and 
neatly. When using cotton covered wire 
give a liberal coating of shellac after every 
two layers, This helps to .show up the new 
wire, and olten prevents uncoiling if the 
tension should be released during winding. 
It also binds and insulates the coil when 


passing the wire of the last turn back under 
the last but one, thus making a half hitch, 
to prevent uncoiling, and give the whole a 
coal of shellac or other insulating varnish. 
Bobbins of this structure may be used in 
electric motors, galvanometers, trans¬ 
formers, etc., Figs. 7, 63, 68. 

For making the hole in the strawboard 
lor circular bobbins up to about i in, dia¬ 
meter, corkborers will be found satisfactory, 
but a cleaner hole is obtained if a punch is 
used. Get some iron tubing (Fig, 62) of 
various sizes, cut pieces about 3 in. long, and 
flic one end to give a sliarp edge, finishing it 
smooth by grinding if necessary, Lay the 
strawboard on a block of liard wood, tapping 



Fig. 62. A Punch AiAon rnoii Metal 
Tube 


the punch smartly with a hammer to make 
the hole. A set of such home made punches 
is often useful. 

Fig. 63 shows the use of a bobbin held 
down by brass clips, a, as the foundation of 
a galvanometer. The needle, together vvith 
an axle, pointer and balance weight, pass 
through a piece of cork, c (Fig. 63) which is 
then suspended between centrcpuncli dents, 
as at b, Fig. 63. 
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MATERIALS 


Swedish soft iron.—^This metal is easily 
AvoiJced, requiring a lubricant while being 
drilled or tapped. It readily forms a 
temporary magnet by induction and is a 
moderate electrical conductor. 

Sheet. —tG g. may be used for field magnets 
and armatures. 

Round yod .—A useful for 

cores of horseshoe magnets; wire nails may 
be used when smaller sections are required. 

Wire ,—16 g. iron wire cut to length and 
bundled is used as the core of induction coils 
and shocking coils, 

Steel.—IL is more difficult to work this 
metal, being hard and rather brittle, though 
it can be forged at red heat, and in the 
smaller sections may be worked cold after 
annealing. ‘VVljcn hard, it may be shaped 
and finished by grinding on an emery wheel. 
It may be magnetised by induction, differing 
from soft iron in that the magnetism is 
retained to a large degree, 

ClockspYingi .—Are used for making leaf 
springs and magnetic compass needles (see 
Heat treatment). 

Round rod. —tin, and ^in. silver steel 
rods, supplied in 13 in. lengths are useful 
for shafts, scribers, and small permanent 
magnets. Knitting needles may be used for 
smaller sizes than those mentioned above. 

Wire. —24, 28, and 32 g, steel wire should 
be available for making coil springs by 
winding cold on to a former in a wheelbrace 
(see the paragraph on making a spring). 

Tinplate.—Resists corrosion while the coat¬ 
ing of tin. is unbroken, therefore when 
marking oht use a pencil instead of a scriber. 
For complete protection against corrosion, 
the cut eclgc.5 slioiild be coated liglitly ivilJi 
solder. Being very easy to work and easily 
soldered, tinplate is msefulfor light construc¬ 
tional work It lias a soft iron base capable 


of magnetisation and can therefore be 
employed for making laminated field mag¬ 
nets as ill Fig. 64. In all probability an 
abundant source of tinplate will be found in 
biscuit boxes, canisters, etc. 



f. Conin’ ol lUc arc, and pniltioii ol llie aide. 

Brass.—^This has good working qualities 
and can easily be soldered. It may be 
hardened by liammering. It is a valuable 
material for constructional purposes, partic¬ 
ularly in the case of electrical apparatus, since 
it is non-magnetic and an excellent electrical 
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cojiductor. Brass is a good thermal conductor 
also, There is no need for a lubricant 
during any of the normal working processes. 

Sheet. —18, 22, 24, and 26 g., obtained in 
sheets 4 ft. by 2 ft,, are useful sizes for 
general construction work; they can be cut 
with shears, and bent cold without appreci¬ 
able weakening, 26 g. sheet, hammered out 
on a smooth anvil, serves very well for 
spring contact brushes. 

Round rod .—§ in. diameter rod is fre¬ 
quently of use for making buslies, collars, 
pillars, etc. Other sizes for general work, 
and to take convenient threads, are J in. for 
0 B.A,; ffl- in, for 2 B.A.; l^in, for 4 B.A. 

Bay—I'm. by fin,, and | in. by ^ in. 
will be found useful for pillars and for the 
bosses of clamps, etc. 

Tube.^^ ii], and ^in. outside diameter 
tube, with a wall thickness of 18 to 20 g., 
can be used for making commutators. Jm- 
tube is sometimes handy for use as distance 
25 ieccs. 

Strip.—I in by J in, finds a place in con¬ 
struction work to serve as a support for a 
bearing and to answer the occasional need 
for a material which is stronger than the 
16 g. sheet. It will generally need to be 
annealed before being bent to a right angle. 

Copper.—This is rather too soft for construc¬ 
tional work, though it may bo hardened by 
hammering, Its working qualities arc similar 
to those of a soft brass. It also is an excellent 
electrical and thermal conductor, and is non¬ 
magnetic. 
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She’d .—Is seldom needed, though the 24 g, 
will sometimes be found useful, 

Tube .—In ^in. and §in. diameter sizes 
copper tube may be used in the making of 
steam jets (Figs. 3 and 4), and convection 
apparatus, In the annealed condition these 
small sections may be bent easily, though 
care must be talcen to avoid kinking, One 
may guard against this by filling the tube, 
prior to bending, with melted resin or with 
closely packed, fine silversand. 

Cai/ze .—^Two layers of fine copper gauze 
wrapped round a brass strip where it touches 
the commutator ensures a smooth and con¬ 
tinuous electrical contact. It is secured at 
the back with a touch of solder. 

Wire .—The gauges most commonly used 
in the construction of electrical models in 
schools are 24 and 26, Heavier gauges are 
hardly ever called for except in the construc¬ 
tion of transfonners, and the lighter gauges 
arc not very easy to wind when making an 
electromagnet. Double cotton covered wire 
will answer most purposes, particularly if 
it is given an insulating coat of shellac 
varnish. It is sometimes possible to obtain 
supplies of wire from cheap disposal stores, 
much of it being enamelled. This will be 
found quite suitable for general purposes, 
the enamel being a very eflicient insulator 
so long as it is undamaged. It is sufficiently 
Ilexible to stand reasonable bending without 
failure. One disadvantage of enamelled 
wire i,s its tendency to become unwound 
from the bobbin if the tension is released, 
The last turn slioiild therefore be adequately 


COPPER WIRE DATA 


The figures quoted below are intended as close approximations and should be regarded as such. 


Standard wire gauge 

i(j 

17 

18 

24 

26 

28 

32 

Diameter of bare wire . 

•064 in. 

■056 in. 

■048 in. 

•022 in. 

■018 in. 

•015 in. 

on in. 

Yards per pound . 

27 

35 

48 

230 

340 

0 

0 

u-j 

951J 

Turns per iiicli 

13 

15 

17 

32 

3 h 

40 

50 

Safe current, single wire, amps. 

15 

12 

9 

3 

2 

I '5 

I-O 

Safe ciuTent, close coil amps. 

6 

4-5 

3-5 

75 

■50 

•30 

■15 

Resistance, ohms/yard . 

•0075 

•001 

•013 

•063 

•095 

•140 

•270 
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secured. An overfill coat of varnish binds 
the coU when it is dry. 

Standard wire gauge .—To convert S.\V-G. 
sizes to approximate fractions of an inch 
remember that i6 S.W.G. is equivalent to 
in. For every 6 numbers above or below 
i6 g, the thickness is halved or doubled. 


S.W.G. 

log. 

16 g. 

22 g. 

28 g. 

Diam. . 

^in. 





Zinc.—Is sometimes used for light con¬ 
struction work. It is fairly easily corroded 
by acid and alkaline solutions, but resists 
corrosion by the atmosphere and fresh or 
aquarium water. It should be worked at 
about 50”0, since it is brittle at room temper¬ 
atures, tending to crack along the line of a 
bend. It is easily soldered, using 10% hydro¬ 
chloric acid as a flux. Thin sheet zinc is used 
in making dry primary cells. When ordering, 
remember that the thickness is measured by 
a zinc gauge, not SAV.G. 



Lead.—Collect scrap lead and composition 
tube for casting flywheels, vice clamps, 
accumulator plates (for demonstration of 
tlie method of plate forming only), etc. 

Silver solder.—22 g. ■wire, bought by the 
ounce, will be found useful as a substitute 
for platinum in the making of electrical 
contacts. 

Tinsel.—The thin metal braid is handy 
for light flexible electrical connections such 
as the strip suspension in a moving coil 
galvanometer. 

Timbers. 

Oak .—^Ilas a very good appearance and is 
useful for framework and baseboards. It is 
hard and is inclined to split when used in 
thin sections. The working qualities are 


generally good, so long as the tools are kept 
sharp, but occasionally one fliicls a board 
which is difficult owing to a great diversity 
in the direction of the grain. 

Mahogany .—This includes the African 
"mahoganies." These timbers are excellent 
for baseboards, having a pleasant appearance 
and being capable of taking a fine finish. 
They arc fairly soft and easily worked. 

Whitavood, Atncncan or Nigerian .—^These 
are fairly strong and light, and may be 
recommended for both baseboards and 
framework when expense prevents the use 
of the two previous timbers. Whitewoods 
are usually easy to work, having a smooth 
textiireaiidagrainwhichisnotpronounced.but 
occasionally one meets a sample which is very 
hard. They have no great tendency to split. 

Deal .—^This includes the many varieties 
of softwood available. These timbers are 
characterised by their pronounced grain, 
which makes them strong in the direction 
of the grain but liable to split along the line 
of the spring wood. When straight grained 
and free from knots, they arc very useful 
for framework construction, but one cannot 
recommend them for baseboards since they 
do not lend themselves to clean workman¬ 
ship and good finish. One merit is that they 
are cheap. 

Balsa .—^Tliis is a very soft wood indeed, 
whose place in this list is due to its being 
the lightest timber obtainable. It is useful, 
therefore, in model aeroplane construction 
and the making of very light moving parts 
such as pointers, etc. It is worked by cutting 
\Yith safety razor blades mounted singly, or 
in pahs for parallel cuts, in wooden handles, 
after which it requires no further treatment 
than a possible light glasspapering. It can 
be obtained in many convenient sizes from 
those shops which cater for model making 
and similar hobbies. 

Plywood .—This is a valuable material for 
use in construction, and is obtained in a 
vai'iety of thicknesses which are measured 
in millimetres, 4 mm., 5 mm., and 6 mm. 
threcply are most generally useful. Working 
diagrams of mechanisms are easily made if 
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a variety of thicknesses is at band to give 
the necessary clearances between tlie moving 
parts. Such models are lubricated with 
French chalk. 

Note on wood finishing.—Having planed 
the surface of a piece of wood and smootlicd 
it down with glasspaper, one is ready to 
give it a permanent linish, This may first 
involve a staining process, but whether 
staiiied or not, the wood will need to be 
given a polish, either with wax or Frencli 
polish, both to improve its appearance and 
to prevent it from getting dirty. 

Staining.—Water stains, being cheap, effi¬ 
cient and easily applied, will generally meet 
the demands of science handicraft. Tlieir 
one demerit is that they tend to raise the 
grain of the timber, but this may be over¬ 
come by giving the wood a preliminary 
treatment with cold water, thus raising the 
grain before staining. When dry, the some¬ 
what roughened surface is rubbed down 
with glasspaper; the further wetting when 
the stain is applied raises the gi'ain so little 
more, that only the lightest of gksspapering 
is needed to restore the surface. To apply 
the stain, take some of the liquid up on a 
pad of soft rag and rub it lightly into the 
wood with a spiral or figure of eight move¬ 
ment, covering the entire surface several 
times. Take care not to allow any part to 
dry out during the process, and avoid excess 
of stain which may form streams running 
on to some other part of the work, or which 
may lie on the surface in pools giving a 
patchy appearance when dry. 

Wahmi ‘'crystals '’.—Dissolved in water 
with the addition of a little ammonia, these 
form a brown stain which can be used with 
all the timbers mentioned above, but it gives 
rather a ''muddy" finish to whitewood. 

Polassinm dichromate solution .—^This gives 
a warm brown colour to oak, and a rich 
reddish brown to mahogany. When it is 
dry, remove the bloom which forms on the 
surface by a light rubbing with fine glass- 
paper before polishing, 


Folassinm pennaiiganaU soliilion .—This is 
frequently used with deals and pines,—the 
softwoods,—to give a pleasant, lasting brown 
colour. It should not be used with oak, 
mahogany, or any other hardwood. 

Creosote ,—When diluted with turpentine 
to give the required depth of colour, this 
has been found to give satisfactory results 
with most timbers and over a fair range of 
shades. It is applied sparingly with a brush 
or rag. Leave the wood for a day or so to 
allow the creosote to be absorbed, then cover 
the stained surface with a coat of french 
polish applied in steady coiitiimous strokc.s 
with a soft brush. When thoroughly dry, 
the shellac surface produced may be rubbed 
dow with very fine glasspaper and finished 
by French polishing. Wax polish is not 
satisfactory with creosote solution, 

Polishing. 

WaxpolisJi .—Prepared as desalbed below, 
is applied evenly to the surface both along 
and across the grain, and finished by rubbing 
vigorously with a coarse cloth. It gives a 
dull gloss, and affords a durable protection, 
against dirt. When the gloss is lost it may 
be restored by further rubbing. Applied 
directly to unstained oak it gives a very 
satisfactory finish. Wax polish gives a 
slightly opaque appearance to the surface. 

French polish .—^This is prepared as 
described below. An adequate, though not 
professional, finish is obtained by giving 
the wood three coats of French polish with 
a soft brush, leaving each coat to harden 
and lightly glasspapering it with fine glass- 
paper before proceeding with the next coat. 
The polish should be applied smoothly, with 
steady strokes, without the formation of 
bubbles. This may give a satisfactory 
surface without further treatment, but it 
will be improved by finishing with a pad 
or "rubber." In the centre of a six incli 
square of old linen place a wad of cotton 
wool shaped to form a shallow enp, and into 
the cup pour some Frencli polish. Fold the 
linen back over the cotton wool to form a 
pad, rathci- pointed at the Loc and rounded 
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at the heel where most of the spare liiieu is 
gathered. Grip this linen with the lliird and 
fourth fingers, place the first finger nearer 
to the toe of the pad and work the polish 
through from the cotton, wool to the lower 
face of the linen. If this pad is rubbed 
lightly over the surface to be polished, with 
spiral or figure oi eight strokes, a. surface is 
gradually built up, The rubber is kept moist 
by the addition of more polisli to the cotton 
wool inside. After a little while the rubber 
tends to run less easily. This may he due to 
its becoming too dry, but if not it is a danger 
sign, and the rubbing should be discontinued 
for a short while, otherwise the surface 
already built up may be damaged (pulled). 
The final polislr is given with long sweeping 
strokes up and down in one direction, the 
smooth movement being accompanied by a 
light pressure. A trace of olive oil, applied 
from the tip of a finger, reduces the tendency 
to pull the surface in the later stages. Con¬ 
siderable practice is needed to obtain a 
really good finish with a rubber, When not 
in immediate use, the rubbers should be 
kept in a tin box to prevent them from 
hardening. 

Miscellaneous materials. 

Bakelite ani These are good 

electrical insulators iiseiul for making handles 
for electrical apparatus. They take a screw 
thread fairly well. For general use, ^in. 
sheet and ^in. round rod are convenient 
sizes. in. sheet may be used for making 
insulating washers. 

Shellac, and sealing wax- —A good insulat¬ 
ing varnish, very similar to that sold as 
french polish, may be made in the following 
way, Cover some flake shellac in a bottle 
with methylated or industrial spirit, and 
leave for two days with occasional shaking, 
Thin it down if necessary by adding more 
spirit. Coloured varnish may be made by 
using cruslied scaling wax in place of shellac. 
These varnishes arc useful for insulating 
and holding together the coils of electro¬ 
magnets, and the shellac solution is employed 
to give a finish to woodwork after staining. 


Pilch, —I'liis is used in a melted condition 
for waterproofing, as in aquarium construc¬ 
tion, or as ail insulating seal for primary 
cells, and embedded wires. 

PaYajjin wax .—This is an electrical 
insulator, useful for soaking coils after 
winding by lowering them into a jar of 
melted wax and allowing them to drain, 
and for filling the grooves of embedded 
wiring. Ironed into unglazcd paper, it makes 
a good insulating material for condenser 
and transformer construction, 

Beeswax. —^I'his forms the basis of wax 
polisli as used for timber, Melt some beeswax 
over a sandbath in a fairly deep tin. Then, 
removing to a distance all naked flames, add 
turpentine to give the consistency of a 
wax polish. A little taken from the melt, 
after stirring, with a glass rod, cools 
quicldy to give an idea of the cold con¬ 
dition of the mixture. Should the liquid 
catd\ fire, cover the tin with a sheet of 
metal or asbestos board without hurry; 
the flame is easily smothered, This will 
not happen, however, if flames have been 
removed. 

Elecirotyping wax .—This can be made by 
melting together beeswax and paraffin wax 
and adding a very little turpentine. It 
should be plastic when slightly warmed. 

Plaster of Paris ,—This is used for taking 
castings in lead (see p. 420). Being hygro¬ 
scopic, it should be stored in a container 
which can be sealed with melted paraffin 
wax. 

Portland cement .—This must be similarly 
stored. Mixed with sand—about 3 measures 
of sand to I of cement—it forms a concrete 
useful for lining aquaria and ponds. 

This list might be extended to include 
cellulose enamels, seccotine or other liquid 
glue, office paste, insulating tape and 
gummed linen tape, valve rubber, rubber 
sheet (old football bladders), olive oil, light 
lubricating oil, glasspaper, emery cloth, 
vaseline and strawboard. Otlicr oddments 
will suggest themselves as they are needed. 
It is worth while making a collection of 
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articles which might serve as formers and 
anvils; lengths of gas barrel of several 
sizes, sections of girders or railway metal, 
and an old flatiron, Many oddments of 


mechanisms and materials may often be 
found in "disposal" stores, and a number 
of the things sold in the "sixpenny" stores 
may be pressed into useful service, 


SCIENCE HANDICRAFT IN THE VARIOUS 
BRANCHES OF SCIENCE 


It is impossible, here, to give anything 
approaching an adequate list of models 
and apparatus capable of construction 
in schools. By far the best plan for an 
interested teacher to adopt is to keep his 
need ever in mind, noting the possibilities 
latent in children's toys, in the many books 
dealing with model making, and in some of 
the more modern text books and books of 
popular science. The compilation of a notc- 
and sketcli-book, in addition to the intrinsic 
interest it provides, will give the teacher a 
good idea of the needs of liis pupils and the 
means through which he may employ them 
in teaching. Many models, after a little 
redesigning, are within the power of pupils 
with but moderate craft experience. 

Here we survey, broadly, the scope offered 
by the several branches into which science 
may sometimes bo divided. 

Chemistry.—For the purpose of class 
practical worlc chemistry offers a limited 
scope, but a facility in glassworking allied 
to a knowledge of the working processes 
outlined in earlier .sections, will allow a 
teacher to make and to keep in good repair 
the apparatus required for teaching the 
subject, A boy may take a keen interest in 
making his own bunsen burner, test lube 
rack, retort stand, filter stand, etc., and 
there is no reason at all why he should not 
do so if the desire is there, but at the same 
lime it is clear that such items are contribut¬ 
ing little in a direct way to the illustration 
and clarification of scientific principles. The 
home of such work is the craft room rather 


than the laboratory. The lack of scope for 
science handicraft in chemistry is of minor 
importance, for fins branch of science is 
treated in most senior schools as ancillary 
to physics and biology, and offers plenty of 
opportunity for individual practical work 
within its own field. 

Physics.—This is far more fruitful, and is 
at the same time nearer to a boy's under¬ 
standing at the senior school stage. 

General physics and ineclmucs. —^'i'his calls 
for such things as hydrometers, made from 
broken pipettes or other readily available 
materials. A wooden skewer fixed through a 
cotton reel, weighted below with lead strips 
or discs and varnished with shellac, is one 
e.vamplc of the use of such materials. Surface 
tension apparatus, hygrometers operating 
either with degreased hair or catgut, simple 
balances of the spring or lever type and more 
easily constructed variants of tlie mechanics 
frame (Fig. 6) or of its several parts, are 
further examples of the possibilities of this 
section. 

A useful model of a PelCon wheel might 
be included, here. The one shown in Fig, 65 
is housed in a tin canister. A, with one side 
removed, the edges of the hole being stiffened 
with iron strips. Fig. 65 A, b. Holes at c 
provide an outlet for waste water after 
entering through the jet (Figs, 65 C and 
65 A, d), w'hich i.s soldered into a hole in 
the end of the canister, and brass bu.shcs 
arc provided at c (Fig, 65 A) to increase the 
bearing surface. A cover plate, /, .spriiug 
into position acts as a sidasli guard. The 
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rotor (Fig. 65 B) is biiiU from a disc of brass 
or tinplate to which are soldered the buckets, 
k and I (Fig. 65 B), which have been shaped 
over a former, m —a slit being provided to 
allow them to slip on to the disc. A biisli 
and setscrew give a means of fixing the 
rotor to its spindle, the latter being retained 
ill position, by two collars (Fig, 65 B, and 
washers, touching the inside of the canister. 
This method also allows for adjustment of 
the rotor with regard to the jet. Fitted with 
a small pulley, the motor can be used to 
drive small models. 


A study of heal .—This presents the oppor¬ 
tunity for making several kinds of expansion 
apparatus and examples of their application, 
such as fire alarms {Fig, 32) temperature 
regulators and recorders operated by mercury 
expanding in a glass tube to close a circuit, 
bimetallic strips and coils, expanding rods 
as in the gas-oven thermostat, and fusible 
plugs, Some of the conduction apijaratus 
also is simple to make. A nnmbeT of types 
of steam engine might be included. A 
reaction type, like Kero's engine may be 
made by mounting a ball from a cistern on a 



I'K'., 65. A Pklton Wheel 
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vertical axis, aiicl soldering two copper tubes 
bent at a right angle, one at each end of a 
horizontal diameter as in Fig. 66. 

The ping (Fig. 66, b) at the top, serves as 
both axle and JiJler plug. In addition to this 
there are the turbines shown in Figs. 3 and 
4. A few boy.? with an aptitude for model 
making might make an oscillating cylinder 
engine like those found in many model 
locomotives. 



Fig, 6 ( 5 . Hero's Engine 

n. Dent coppDr tubes. 

b. Dcariue and filler phig. 

c. Support on a ball bcariiij,'- 
tl. Water. 

f. Poinl ol application of heat. 


Electricity presents by far the greatest 
field. In addition to elcctiic motors, controls 
and measuring instruments on the lines of 
those already dealt with, there is the oppor¬ 
tunity, here, for full scale construction, wth 
the added interest which comes when dealing 
with the “real thing." A telephone system, 
a mains tiansformer, and the wiring of the 
laboratory (Fig, 67) might be undertaken as 
projects by a group vvith, of course, the 
necessary help of the teacher. 

A tran.sforjnei' is described in the final 
chapter, capable of giving an output of 
between 4 and 5 amps,, at 12 v. from a 



Fig. 67. piACiiuM I'ou Wiring a, 
Ladoratorv 


A and B. Clicnils lo Iwo benches. 

E, Enclh. 

230 V.-240 V. supply, and having a centre 
tapping to allow two- parallel 6 v. circuits 
to be obtained, This can be used with a 
48 watt car headlamp to supply the power 
to projection apparatus such as a lantern 
for slides or strip films, and a niicroprojector, 
and may be used Lo throw shadows of 
apparatus and of ripples in a shallow glass 
trough of water, etc,, sec Fig. 74. It will 
also enable 6 v, lamps to be used by pupils 
for ray projection experiments in the study 
of light. With individual rays differently 
coloured by gelatine colour filtei’S, tlie patli 
of a beam through various optical systems 
of lenses and mirrors can be investigated. 
Simple A.C. synchronous motors sucli as are 
used in electric clocks, and models of a 
housewiring system serve as a further link 
between school work and the life outside. 

Biology.—in biology, as in chemistry, 
there is less scope for science handicraft as 
a class activity. Since most of the main 
principles are capable of illustration only by 
biological material, the chief application 
left to handicraft is in the construction of 
apparatus. Much of this will be concerned 
with the processes of glassworking, for 
potoraeters. etc., and the simple carpentry 
needed in making cage.s, vivaria, incubators, 
etc. The transformer and the microprojector 
which it operate.? serve a further part in the 
needs of biology, but evidently most of the 
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work wilt liave to be clone by a teacher 
familiar with Ihc general working processes 
and methods of coiistnicLion, Aquaria arc 
well worth the making, for they are expensive 


to buy, and several are needed when there is 
a biological bias to the work. One method 
of construction is described in the final 
chapter. 


THE EQUIPMENT OF A ROOM FOR SCIENCE 


Much of the value of science handicraft 
will be lost to science if a full metalwork 
and woodwork equipment is provided and 
the models made from blueprints, though 
these things have their legitimate place if 
the work is being done mainly as a craft 
activity and in a craft centre. We arc not 
concerned, here, with the equipment of a 
craft room, but rather w’ilh those modifi¬ 
cations to a normally fitted laboratory which 
will permit science handicraft to be carried 
on as a class activity under the direction of 
the science teacher, Such modifications are 
neither expensive nor far reaching. 

Fecmanent fixtuies and working tools.— 
There should be one strong bench about 6 ft. 
long, fitted at one end with a woodwork vice 
and bench stop, and at the other with a 4 in. 
vice for use in some of the heavier metal¬ 
work operations, It is desirable, too, that 
this bench should carry a bench drill accom¬ 
panied by a small machinc-vice, which may 
be home made (see Fig. 5). Granted, these 
initial items, there will be no need for 
fiiitlicr general bench equipment beyond 
the provision of some 2^ in. metal vices, 
placed at convenient points on the existing 
benches or tables. Each of the smaller vices 
will serve the needs of two or three boys, or 
of a small group working together. With 
the main bench should be provided a full set 
of woodwork tools, such as are found in a 
normal woodwork centre, together with a 
rack of occasional tools,—handsaw, fretsaw, 
brace and a set of dowel bits and a counter¬ 
sink bit, two small gouges, bradawls and a 
screwdriver. 

In most cases there should be no need for 


further woodwork tools beyond, say, two 
extra tenon saws and a few chisels, since the 
work docs not demand that all the boys 
should be performing the same operation 
at the same time. There is sufficient variety 
in the work to allow a boy to get on with 
the marking out or construction of some 
other part of the model if the equipment he 
wants is not immediately available. Herein 
lies part of the training, 

There is little point, too, in providing a 
kit of metalwork tools for each working place, 
A large rack should be constructed with a 
place for each tool which may be held in 
.a spring clip, a looped leather strap, or a 
narrow wooden shelf ch illed with appropriate 
holes. If the tools are grouped and their 
places labelled, c.g.,— 

■< -6 screwdrivers->• 

the checking of equipment is greatly simpli¬ 
fied. The boys should be encouraged to 
return a tool to its place when they have 
finished using it, 

A fair beginning may be made, on the 
basis of a working unit of 20, with the 
following tools for general use:— 

8 5 in. flat nosed cutting pliers 

2 4 in. round nosed pliers 

6 ball paned hammers, 12 oz. 

3 3 in. screwdrivers 
3 4 in. screwdrivers 

6 6 in. flat second cut files, with safe edge 
6 6 in. half round files, second cut 
2 4 in. three cornered files 
6 assorted ward files 
8 scribers, made from steel rod 
8 6 in. steel rules 
8 4 ia. trysquares 
2 8 in. hacksaws 



HANDICRAFT IN SCIENCE 


449 


2 8 in. straight shears (snips),—'''N’o nip" 
type 

4 wheelbraces 

2 drillplates, with drills, centrepimch and 
countersink,—see p. 412. 

1 set of B,A. taps and dies,—seep. 412. 

2 spring dividers for marking out. 

I scraper for removing solder. 

Much might be done with less than quoted 
above, but it is advisable to counteract, from 
the beginning, the disadvantages ol serious 
under-equipment, 

Further special items.—These will be 
needed at convenient points around the 
room, A small part of one bench with a gas 
supply can be covered with asbestos sheeting, 
framed with wooden batten, to serve as 
a soldering bench. It should carry a heating 
stove and two soldering bits, 2 oz. and 4 oz. 
A mouth blowpipe, Fig. 22, and a 2 in. vice 
are additional accessories which will be found 
useful. In another place one might have a 
small hand operated emery wheel and an 
oilstone, the former being necessary if the 
school possesses no metal work centre. A 
drying oven, made from a 7 lb, biscuit tin 
should also be fitted up somewhere. Where 
glassworking is to be carried out, a second 
section of bench in a position free from 
draughts will need to be covered with 
asbestos. This is fitted with foot bellows, 
blowpipe, small glass rack and a few glass 
working tools. A small anvil of some kind 
brings this part of the equipment somewhere 
near to completion. 

Storage of materials.—This is the next 
consideration, Racks or cupboards arc 
needed, one for wood, one for sheet metal, 
and a third for rod and tube. For this and 
similar purposes, good use might be made of 
the available wall space, A large nest of 


drawers will be faiind convenient for accom¬ 
modating scrap metal of a useful size, odds 
and ends of materials, mechanisms with 
possible uses, nails and screws. Shallow 
drawers may be divided into labelled sections, 
one drawer holding nails of several sizes, 
another iron woodscrews, a third brass 
woodscrews, a fourth nuts and bolts and 
terminals in B,A. sizes, while a fifth will be 
useful for washers, rivets, etc. Since, in 
many cases, science handicraft will form 
hut part of the Science practical work, it 
may appear that the equipment i? likely to 
encroach too far on the available working 
space. In small laboratories this may be a 
significant tendency, but it will not be so 
unless the room is normally overcrowded. 
It should be remembered that one is generally 
dealing with small models, which demand the 
storage of only small quantities of materials, 
and that the vices may be placed in such a 
position along the bench that they do not 
interfere with its use for other purposes, 

Electrical equipment.—The electrical 
equipment of the room will depend on the 
nature and extent of the other practical 
work in the science course. Reference to 
wiring is made on page 447. Whether on 
AX, or D,C., the laboratory should have a 
ready supply of low voltage D.C., probably 
from a battery of accumulators, housed in 
a box and kept in order by a trickle charger, 
so that the models may be tested. If the 
benches are wired from such a battery (Fig, 
67) the circuit should incorporate a master 
switch, and an ammeter as a checlc on the 
discharge rate and to ensure that no branch 
circuit is left closed at the end of the lesson. 
Low voltage A.C,, for ninniug synchronous 
motors, lighting lamps, etc,, may he provided 
by the transformer described in the next 
chapter. 



TEACHING IN PRACTICE EOR SENIORS 


450 


SOME MORE ADVANCED MODELS 


The models chosen ior this chapter have 
been selected because of references de¬ 
manded in the foregoing text. 

A tcanstormer.—A mains transformer, 
operating from 230 v-240 v., giving an 
output of 4 amp, at 12 v,, may be made in 
the following way, First obtain 4 dozen 
pairs of stalloy stampings^ which when 
assembled will give a core, fin. by ijin. 
cross section, and winding windows 3 in. by 
I in. Make a rectangular wooden block, 
a| in. long by J in, by in., drill it centrally 
through its length to take an axle, and 
screw a wooden end plate 3^ in. square to 
each end. Fig. 68 A. 

The screw,? which fix one of them should 
pass through a drilled face-plate, a, (Fig. 68 
A], carrying a bush and setscrew, so that the 
wooden former will rotate with the axle 
when on the winder, Fig, 68 B. 

Remove one end temporarily, and build 
up a bobbin on the wooden core, previously 
smeared with vaseline, vising zj in. strips of 
pasted paper to make the tube of the bobbin 
lijin, thick, and strawboard for the ends. 
There will be no need for either the distance 
piece between the ends or the retaining 
collar, since the ends arc supported by the 
wooden hacking dining the winding and 
will be held at the finish by insulating tape. 
Replace the wooden end piece, dry the bobbin 
thoroughly, and coat the accessible surfaces 
with shellac. Drill three holes through the 
wooden and cardboard ends (Figs. 68 A and 
68 C), to allow the leads of the secondary 
coil to pass through. See that the stampings 
fit into the hollow centre of the bobbin before 
proceeding further. There should be just 
-A^in, clearance on each side whidi will be 
taken up, partly by the taping and partly 
by strips of packing at the final assembly, 
Tile secondary (output) coil is wound 


dirccUy on to the bobbin with 17 g, D.C.C, 
copper wire. Pass Jiboiil 12 in, of it from 
the inside through the fir^t of the three holes 
in the bobbin end, as at b, and secure it 
round a small nail in the wooden end piece. 
Then wind the first layer, ensuring that 
each length lies Hat on the core. After each 
few turns have been laid on, push them up 
toii^rds the starting end to make certain 
that they arc closely packed. Count the 
number of turns on this first layer, and coat 
it well with shellac varnish. In all, the 
.secondary requires 106 turns to give a 12 v. 
output, and since we need 6 v. also, a tapping 
must be taken at the 53rd turn. (The 
tappings may be taken at any point along 
the secondary circuit according to the 
voltage required, the voltage drop being 
proportional to the number of turns. Thus 
if wc need 4 V., it would be taken off after 
one-third of the isceondary had been wound 
on.) Continue winding tlio second layer, then, 
until 53 turns have been laid, then in the 
centre of the broad face of the coil bend the 
wire at a sharp right angle, carrying a loop 
out through the centre hole in the end, and 
back again to where the first bend was made 
(Fig. 68 C, c), leaving a 6 in. length outside 
the bobbin. Bind the two bends together 
with a few turns of cotton and continue the 
winding. Arrange for the turns to be closely 
packed at each end of the final layer, prob¬ 
ably the third in this case, any widely spaced 
turns being placed near the middle, Then 
bring the end of the wire from the last turn 
back along the face of tiie coil and out 
through the third hole, Fig. 68 C, d. 

Before starting on the primary winding, 
the two coils must be well insulated, and a 
firm foundation provided for the primary 
coil. Cut a strip of thin card, or heavy 
cartridge paper just wide enough to cover 
the wire and to touch each end of the bobbin. 


•GiaUQu Elci^Uia Compauv, 5^ Giaiton St., W.i.—Slami>\ng.s ^s'o. 12)25. 
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wrap it twice round the coil, securing the 
end with gummed paper, and coat it with 
slicllac varnish. Two or three further layers 
□f waxed unglazed paper, will complete the 
insulation, 28 g. D.C.C, wire is a suitable 
rnaterial for the primary. Leaving 12 in. 
free and securing the first turn with a half 
hitch, wind it straight on to the foundation, 
layer after layer, until 1,960 turns have been 
laid, treating every second layer with shellac 
varnish. 

Arrange for the two ends of the primary 
to leave the coil on the opposite side to the 
secondary leads, and at the other end; i.e,, 
as far away as possible. When the complete 
coil is wound, bind it with a layer of insulating 
tape, as if winding on more wire, but with 
each turn overlapping half of the previous 
one, giving in efiect a double layer. Trim 
the bobbin ends to within | in, of the coil, 
cover the five leads with insulating sleeving, 
slit for ^in, at the end near the coil, and 
bind up through the centre and over the four 
faces of the coil with more tape, opening out 
tlic slit ends of the sleeving and binding 
tliem in at the same time. Leave the four 
corners of the coil unbound to avoid conges¬ 
tion in the centre of the bobbin. Finish off 
with a third taping, a repetition of the first, 
Now insert the core stampings, one pair 
at a time, alternating them so that odd pairs 
arc arranged as in Fig. 68 D, and even pairs 
as in Fig. 68 E. The overlapping thus 
obtained at the junctions of U and T pieces 
gives a freedom from large air gaps in the 
core and makes for greater efficiency. Tap 
the stampings lightly into position and pass 
2 B.A. bolts through the four corner holes. 
As supports (Fig. 68 F, e), cut, drill and bend 
four lengths of iron bar, ^ hi, by tin,, and 
bolt them to the core as shown. Arrange 
later for a soldered lead to be taken from 
the foot of one support to an earth terminal 
(E in Fig, 68 F), which may be connected 
to a water pipe or other efficient earth when 
the transformer is in use. The two secondary 
leads and centre tapping are soldered to 
termiials mounted on a Jin. ebonite or 
bakclite panel, bolted to the front supports 


which are i in. longer than the other two in 
order to accommodate the panel, J in. 
distance pieces cut from a melal tube and 
placed between the supports and the panel, 
bring the latter out from the core enough 
to allow the free passage of the leads to the 
back of the terminals. The primary leads 
arc taken down from the coil through holes 
in the baseboard, and lie embedded in 
paraffin wax within grooves cut in the 
underside of Iho board, These lead to the 
two mains terminals, one of which is shown 
at g in Fig, 68 F, one wire running directly 
to its terminal while the other passes to a 
switch before continuing to the other 
tenninal. The mains connections are placed 
at the back of the transformer in the interest 
of safety, Instead of being placed between 
the mains temiinals, the switch might be 
brought to the front to serve as a local 
control, tliougli in general the control will 
be at the wall switch. If the reader should 
wish to design his own transformer, using 
other stampings than those mentioned above, 
he is referred to Small Trans/oymm—^loc\e\ 
Engineer Series, by Pcrcival Marshall. 

An aliernniive .—Some constructors might 
prefer to increase the thickness of the 
stalloy core in order to reduce the amount 
of wire required, With i| in, depth of core 
in place of Jin., the secondary will need 70 
turns, and the primary 1,310, to give the 
same output as the transformer described 
above. 

Buy the wire in 1 lb, spools to avoid the 
possibility of having to make a soldered joint 
in the course of the winding. 

A three-pole motor.—On page 400 will 
be seen a reference to a thrce-pole armature 
and an enclosed field as the two remaining 
important steps in the development of the 
electric motor and dynamo. A three armed 
armature, cut from 16 g. sheet iron and 
mounted on a spindle in conjunction with 
a three section commutator could be used 
to replace the tvvo-polc armature system in 
Fig. 7. It works, but rather inefficiently, 
and may appear', to a boy who is judging 
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by performance, to be a retrograde step. 
To ilKislratc the self starting quality of the 
thrcc'pole motor, it would be advisable to 
use another model altogether. The model 
shown in Fig. 6g is very effective in starting, 
bud has very liith power, of course. 

The armature (Fig. Gg a) is cut from tin- 
plate and soldci’ed to a JcngLli of knitting 
needle as an axle, The end.s of the three 
arms are bci^t down and under to accom¬ 
modate the coils (Fig. 69, c, d, and e) wound 
with four layers of 26 g. wire, all in the same 



Fic. Gr), A Light Thrke-Polk IVIctor 

a. ArniaLurc. 

b. I'leki core, 

d, e. Arina lure coJls. 

/, R. Field coils. 

/i. Supporl, 

Deloiv ,—The wiring diagram. 


direction, The input end of one, together 
with the output end of the next are soldered 
to one segment of the commutator,—see the 
wiring diagram. 

Another strip of tinplate bent up and over 
at each end, centrepunched in the middle 
and punched in two places for screws, carries 
the field coils (Fig. 69 /, and g) which are 
wound in series and connected in series 
between one brush and tlie battery. Tlie 
other brush leads, via a terminal and key, 
to the other pole of the batterj'. A brass 
strip, bent twice at a righL angle, serves as 
a plain bearing for the upper end of the shaft. 
Hammered copper wire, housed in screw 
terminals for convenience, forms the brushes. 

Before winding any coil on to tinplate or 
iron cores, the metal should be covered with 
some insulating material which also prevents 
a possible breakdown through chafing. One 
layer of adhesive linen tape, painted with 
shellac varnish and dried, is effective for 
this purpose. 

Fig. 70 shows a similar motor with con¬ 
siderably greater power,—one which is 
capable of driving small models, and of 
operating at high speed. 

The field magnet (Fig. 70 A) is cut from 
16 g. sheet iron, and is bent along the broken 
lines as shown in side elevation in diagram 
B, Fig, 70, The pole pieces arc bent to form 
arcs on a radius of in. Drilled centrally 
with a 'il in. hole, reinforced by a sweated 
brass bush and provided with a soldered 
bracket (Figs, F, and B, /), tlie field core 
acts as one support to tlie spindle, The core 
is supported, also, by a screw, countersunk, 
passing tJirougli a Jin. wooden distance 
piece into lire baseboard. Tire other spindle 
siipijort, in 16 g. iron, or 1 in. brass, is shown 
in diagram D (Fig. 70) and in position at 
d in Fig. 70 B, in. holes are provided in 
the bushes for the purpose of lubrication. 
For the held coils and, later, for those of 
the armature, put on eight layers of 26 g. 
D.C.C. wire, taldng care that the clearance 
is maintained between the armature coils 
and those of the field (Fig. 70 B, i). Insulate 
the sheet iron as above before winding, 




I'lG. 70. A Hkavikr Tiirku-Pole Motor 


A. I'ieUl magiioL, D. SccLioii llirougPt motor. C. Armature. D. Spindle supporl, E. Contact brusli. F. 

ScAtoeAbtacVtl, 

n. Field core, c, Aniiaturo core. li. Spindle support. /. Soldered bracket, g. Ebonite distance piece, /i. Ucass dislance 
piece. (. Clearance betmea umaUicc coUs and thotc ol lUo Itcld. 
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To make tiic aunaUne (Fig. 70 C) drill 
a hole in a |in, lengih of iron rod, 
^in. in diameter. NVith a hacksaw, cut slots 
at three points and enlarge them witii a 
file to ^in. ■width and ^in. depth. Cut six 
pieces of tlic iron .sheet, -I in. wide and i 3 in. 
long, and bend them to a right angle, leaving 
I in, on one side of the bend. Two oi Lhc.se 
are then fitted into each .slot, back to back, 
and hied so that they protrude in. from 
the outside of the central cylinder to the 
outside of the bend. The splayed ends arc 
then bent to follow an arc of lin. radius. 
As eadr pair is fitted, liold them together 
with a rubber band, and mark the slot from 
which they came. When the three pairs arc 
ready, dean up the surfaces in contact with 
the slots, flux them, fit the pairs, and bind 
round the outside of the assembly with iron 
wire. Place the armature on a horizontal 
board, drilled to take the shaft, pass tlic 
shaft through to the required distance, 
having cleaned it well where it p«as.sc.s through 
the central boss. Run in i\ little (lux. Now 
make sure that all parts arc accurately hckl 
in position, place beads of solder on and 
around each joint and nni tlie .solder in with 
a blowpipe llamc. 

When the armature is cool it is advisable 
to turn it over and run more solder in from 
the other side to cn.snrc good joints. A 
soldering bit may be helpful for tlic finisliing 
touches, 

Multi-pole armatures may be constructed 
in a similar way. Tlie coils, on an insulating 
foundation, arc wound all in the same 
direction, as in the previous model, the 
beginning of the first and the end of the 
second being twisted together nnd soldered 
to one segment of the coinmutalor. This is 
made from | in. brass tube on a whitewood 
core, and is separated from the armature 
by an ebonite distance piece (Fig. 70 B), 
which is secured to both shaft and boss 
with liquid glue. In the final assembly, two 
^•in. brass washers, fin. diameter, separate 
the field core from the commutator. Care 
must be taken that these do not extend far 
enough across the end of the commutator 
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to short circuit the segments, A b]-as.s 
distance piece (Fig, 70 B, h) and a washer, 
.separate the boss from the other support, 
rf, in Fig, 70 B. This should allow the ai'ma- 
turc asscmldy a just perceptible movement 
between the .'supports, A small pulley may 
be fitted to tlie end of the shaft. 

Fmally, two bras.s brushes (Fig. 70 E) are 
prepared and arc provided, if desired, with 
a strip of copper gauze wrapped twice 
round the brush and secured at tbe back with 
a touch of solder. Terminals are fixed to 
the baseboard in convenient positions, and 
connections, sunk into the underside of the 
base, lead from one terminal to the series 
wound field coils and from there to one 
brush. From the otlier brush a wire leads 
to the second terminal as in the wiring 
diagram, Fig. 69. While testing, move the 
commutator round to find a position of 
maxiimun effect, then secure it to the 
ebonite distance piece with a few touches 
of liquid glue. 

Instead of building the armature, one 
miglU use stampings, obtainable from most 
model supply stores. 

These arc assembled on a steel a.xle, as 
in Fig. 71. Solder tlie first into place on the 



<1. Ilxisb. 

h, ConwwUator. 

r. lilwtBtoilhtfliico piorc, 

, 1 . Callar, solilereil or licld liy n setssicw, 

axle, build up the core to tbe required thick¬ 
ness and fix the last with move solder. The 
rest of tbe assembly can be as described for 
Fig. 70. 
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A sensitive galvanometer—Make a bobbin to two terminals, Thi-ough a hole bored in 
^ in. from face to face; on a cylindrical a piece of cork pass a I in. length of magnet- 
former, lim- diameter, and mud it to a ised knitting needle, fix a pointer of glass 
depth of Jin. with 28g, D.C.C. wire. Con- capillary lube in the face of the cork, which 
struct the bottom, front and back of the is then connected to a large pin with an 
case with Jin. board, and the sides with unspiin silk fibre held at its ends by spots 
plywood. Pig. 72. To the back of the case of liquid glue. With the pin thrust into the 
glue a cork (Fig, 72 B, a), on which the cork, the magnet should swing freely just 
bobbin will just fit tightly, and with the inside the coil. Small clips made from sheet 
bobbin in place solder the ends of the wire brass hold the glass cover in position, By 



Fig. 72 , A Galvanometer 


A. IVrspeclIve view, partly scclloncd. 
11. Svr.llonal plevallon, 

a. Cork glued lo back ol case. 





Fig. 7 ^. A Moving-Coil GAi-VANOMiiXiiR 

A. Tl. con.p..lc,l -- 

rt, Clips, ii, Dobbin, c, Roiiiid SOIL iron rod. ‘'•.Y*'* rS *' OKralinfi lever, 
g. Slnp ol brass, /i, UprigLil, i. Flexible brass slrip. /.Cam. «. uptrai t 
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means of a small control magnet the pointer to the l^asc. is luljustctl so that in its free 
may be brought to a zero position on the state it may spring up jusL past the dotted line 
scale which is cut from cartridge paper and position, to jam the coil up against the core, 
glued to the bottom of the case. This is Wlieii the instrument is in use it is depressed 
quite a sensitive instrument. Three magnets, by the movement of a cam, j (Fig. 73 B), 
one below the other, and with the same arranged to rotate freely along the thread of 
polarity, might be used in place of the one the rod which hokhs the core. The cam is cut as 
shown, to increase sensitivity. a sector of a circle whose centre is shown, and 

is sweated eccentrically to a nut which carries 
A moving coil galvanometer.—A horse the operating iiandle,/e, Fig. 73 B. A circular 
shoe magnet from an old loud speaker unit scale and a cover box complete the model after 
is fixed by clips, a (Fig, 73), to an upright, levelling screws have been fitted to the base. 

/i, housed in a baseboard as in Fig. 73 A. Since the sensitivity of the galvanometer 

The coil is wound with 32 g. enamelled or depends on the flexibility of the suspension, 
D.S.C. wire, to fill a bobbin, b (Fig. 73 A), it will be improved by replacing the existing 
made from thin copper or brass sheet, the suspension wires by the finest copper wires 
ends of the wire being twisted together, once one can get, say about 40 g., these being 
round, and brought out on either side of a soldered to the ends of the coil winding just 
bent strip of brass, soldered to the face of above the bent strip which separates them, 
the bobbin, nicked with a file to house the This design could be modified for a 
wires, and coated with shellac varnish. A single, instead of a bifilar, suspension, The 
light pointer is glued to the bobbin. The phosphor-bronze strip would be fixed cen- 
suspension is shown in plan, front elevation, trally to the adjusting bar, c (Fig. 73 E), to 
and side elevation, at Figs. 73 C, 73 D and rotate with it, and the locking spring, t 
73 E respectively. A plywood or ebonite (Fig. 73 B) would need to be cut away in 
arm, c, (Fig, 73 C) is joined by the central the middle to allow the wire from the coil 
nut, bolt, and washers, to a brass arm, / to be taken down in a spiral to a contact in 
(Fig. 73 C], a hole having been cut in the the baseboard. The dimensions of the coil 
backboard, h (Fig, 73 C), to allow it to are governed by tlie breadth of the gap 
project through to the back and to permit between the jx)les of the field magnet, From 
a certain lateral movement. The outer nuts face to face, the coil should be narrow. It 
and bolts hold in position two strips of brass, should just be able to clear the magnet 
i (Fig. 73 D), bent and filed to points to when completely rotated. If the gap is too 
which the wire suspension, d (Fig. 73 D), great, it may be worth while taking up some 
may be soldered, Leads from terminals in of the space by inserting soft iron pole pieces, 
the baseboard are soldered to the upper part 

of these two bolts. Fig. 73 B shows, in A projection lamp.—A projection lamp 
section, the arrangement for securing the producing a beam for throwing shadows of 
coil when not in use. A length of round, experiments, illuminating water ripple tanks, 
soft iron rod, c (Fig. 73 B), is drilled and projecting a series of rays for light experi- 
tapped, and fixed centrally between the field ments, and to serve as an illuminant to be 
poles by a threaded rod, passing through the used in conjunction with the objective of a 
backboard and held by nuts. No more than microscope in constructing a microprojector 
I in. clearance all round should exist between can be made in the following way. 
the core, c (Fig. 73 B), and the coil, h. Fig. First obtain a car lamp—12 v., 48 watt if 
73 B. A strip of brass, about 24 g,, bent as used with the transformer described on page 
shown at i (Fig. 73 B), and passing through 450—with a coiled filament, and a pair of 
another hole in the backboard, to be secured condenser lenses,^ about 35 mm. diameter. 

‘Tlio ^^ISccllaneolls Tr.uling Company, 13 Ne^v Oxford St., London, W.C.i, supplies such lenses. 
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Arrange the system temporarily to find the 
relative positions of the lampj condensers, 
and focus. Place a microscope slide almost 
at the focus and find an approximate position 
for the objective. When the distances have 
been found by experiment, the dimensions 
of the lamp house may be determined to 
suit. 

A rectangular hole, cut in the top of a 
tin canister, with its edges turned up along 
the line (Fig. 74 A, a-a) to act as light screens, 
is covered with tinplate (Fig. 74 A, i), 
soldered into position. A hole large enough 
to admit the lamp is cut in one end, and a 


sheet of brass, c (Fig, 74 A), not quite as 
large as the end, is prepared to cover the 
hole. In this, a hole is made to take the 
lampholder, a (Fig, 74 A), and to it are 
sweated two brass prisms, / (Fig. 74 A), and 
a bracket drilled and tapped 4 B.A. This 
allows lateral movement controlled by screws 
operating through plates sweated to the tin, 
drilled and tapped 4 B.A., and vertical 
adjustment by another screw passing through 
an oversize hole in the plate, d, Fig, 74 A. 
Holes are drilled round the base for ventila¬ 
tion. At the other end the lid is reinforced 
by soldering a face plate to it, A hole is 
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then cut in the plate to take about lin. of 
bi-ass tubing (Fig. 74 A, g), which is soldered 
into place. A second tube, h (Fig, 74 A) 
slides fairly freely inside the first and carries 
the two condensers, which are held in posi¬ 
tion by rings of brass wire sprung into place, 
and separated by a ring of sheet brass about 
I in. wide, serving as a distance piece. Fig. 
74 B, A ring of square copper or brass wire 
soldered to the outside at the end of the 
smaller tube gives a finish to it and acts as 
a grip, The tubes may be made by tapping 
strips of 24 g. brass round a former with a 
mallet, filing to give a good fit at the edges, 
and soldering. The smaller tube, lightly 
vaselined, may be used as a fonner for the 
second if its own former is still in position 
to prevent distortion. If desired, the whole 
lid may be soldered to the canister, but 
some advantage may be found if it can be 
removed and replaced by another lid (Fig. 

74 C), cut away to give a rectangular hole 
winch is covered by a piece of a grainer’s 
comb. This will give good rays for demon¬ 
stration work. A round tin could be used 
with very few modifications to the design 
given here, 

An aquarium.—An aquarium costing only 
a few shillings may be made as follows. 
Nail together the base, back, and two sides 
of a box made of wood fin. or so thick. 
Cut recesses in the two free corners of the 
sides to take a strengthening crossbar, (Fig. 

75 A, fi), which will be screwed in position 
later. Naii fillets of wood (Fig. 75 A, b), | in. 
by fin,, to the inside of the face opening, 
and smooth out the inside angles by nailing 
into them some pieces cut along the diagonal 
of some 2 in. square timber to give a triangu¬ 
lar section, c, Fig. 75 A, Mark a line along 
the base and up each side, f in. in from the 
inner face of the fillet, and drive nails into 
the base and sides along this line to act as 
retaining stops for the glass Fig, 75 B, d. 
Get some heavy window glass or plate glass, 
slide it into position from above, and wedge 
it firmly against the retaining nails as at e 
(Fig. 75 B). testing it for fit and then 



Fig. 73. An AguAniOM 

A. ff. Slicnetlicnicig crossbar. 

b, rillctoiwooci, 

c. TriaiiK«(larsccLion, 

x-x. LinoulsccLiciis D nnil C, 

D. d. Natl. 

e. Glass wrdgcd ngalnst nail. 

C. /. Melted pilch. 

J . Concrete. 

. Front channel concreleil. 


removing it. Now drive i in. wire nails 
halfway in, all over the base, back, and 
sides, at a distance of 2 or 3 in. from one 
another. Melt some pitch and pour it to 
cover most of the base to a depth of about 
^ in,, leaving uncovered only that part near 
to tile position of the glass. Turning the box 
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on its back, and on each end, continue the 
coating of melted pitch over the bade and 
sides. A hot piece of iron will be found 
useful for working the pitch fairly evenly 
over the wood, A bunsen flame passed over 
the surface ensures that the layer of pitch 
is continuous; there is no danger of fire, 
though a momentary flame may appear 
around the head of a nail which is getting 
overheated, This goes out as soon as the 
flame is removed. Reasonable care sliould be 
taken, of course, to guard against over-heating. 

Now roughen a border, about ^in. wide, 
on both sides of the glass by rubbing each 
edge with emery cloth moistened with tur¬ 
pentine or paraffin. When cleaned with a 
dry rag, this assists the pitch to stick to the 
glass. Put it in position, fit the crosspiece 
(Fig. 75 A, rt), wedge the glass and run in 
some more pitch to continue the coating up 
to the glass, to make contact with it, and to 
run through to the outside. A little more 
pitch, or preferably Chatterton’s compound, 
should be added to the trough outside to 
make it waterproof also. This is done along 
the base and up the two sides; the top need 
not be so treated, Spring some ^in. mesh 
wire netting tightly over the nails inside the 
aquarium to reinforce the concrete with 
which it is now to be lined, and to assist in 
supporting it on the back and sides while 
setting. 

Before concreting, put the aquarium in 
its permanent position, as it should not be 
moved when once lined with concrete,—in 
any case it will be very heavy by then, Mix 
about 3 parts of sand with i part of cement, 
and slake it with water taking care not to 
make it too wet. Experience will soon show 
the right degree of moistening. Line the 
whole of the inside up to the glass with 
about f- in. of concrete and fill in the front 
channel. Fig. 75 C, h. The woodwork is then 
painted. To complete the aquarium, a wall 
may be made, enclosing part of the floor, 
by building up small pieces of coke well 
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coated with cement wash, and pouring a 
little of the wash,—at the consistency of 
cream,—to fill in the spaces between them. 
This will serve to hold some soil in which 
water plants may be rooted. An arch to 
give slielter to those fish which need shade, 
may be constructed in tlie same way, This 
aquaruiiii may be populated with plant and 
animal life after three weeks’ soaking, with 
about six changes of water, gravel being 
added during the later changes. 

Goldfish,—If goldfish are kept in the 
aquarium, the following notes on their care 
may be useful: 

Arrange that all the children who wish 
may look after the fish for a day in turns, 
and make a list with dates, Tlwn explain 
what should be done, Eacit day a good deal 
of the water should be baled out with a 
small jug, and fresh added, which was ilrawn 
ready the day before. 

The fish can be fed on tiny worms, scraped 
meat, or ready-prepared fish food or ants' 
eggs. It is best to give variety, with some 
fresh food. .A. small pair of forceps or 
scissors is best for giving them tbe meat, 
which should be snipped off and fed to them 
individually by dropping tiny pieces (H^.) 
in front of Llicm. Never leave any uneaten 
food in the bowl, or it will attract a fungus 
which may kill the fish. A small muslin net 
on a cane or galvanised wire frame should 
be made for skimming tlie surface, or a little 
sieve can te bought. 

Once a week the fish should be put in 
another vessel while tlie bowls are drained, 
their sides sponged, and tliey are rerilled, 
(This is best done by the teaclier.) If a tap 
and some rubber tubing are available tliis 
can be done by siphoning without disturbing 
either tlic fish or the bottom, An occasional 
brine bath is good, especially if the fish 
sliow signs of lassitude or lose the brightness 
of colour. Any fish attacked by fungus 
should be isolated, Brine baths may cure it. 
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\^'ATER TAPS 


O F dl the little inconvenient defects 
which can develop in a home, a 
faulty tap is probably one of the 
most irritating, Ordinary taps are prone to 
two types of leak. The more common one 
is due to a worn out washer which fails 
to cut oh the water supply completely, and 
the other is caused by inadequate packing 
in the tap gland which permits water to 
trickle out at the top round the handle 
spindle. Altliougli a gland leak shows itself 
only when the tap is being used it is none 
the less objectionable as it leaves unsightly 
Streaks on the external metalwork. 

Opening a Before a tap can be opened 
to effect a repair, the water supply must be 
turned off at the main. The control intended 
for this purpo.se is an ordinary tap fixed in 
the main pipe either near the point where 
the supply enters the house or just outside 
in a hole below a small grate, Sometimes 
one main tap regulates the supply to several 
houses simultaneously, and in such cases the 
neighbours should be warned before repairs 
are begun, A main tap is sometimes stiff to 
turn owing to neglect. If it cannot be 
loosened by being alternately turned back- 
^Ya^(;ls and forwards, with a gradual increase 
in the amount of twist, then the trouble 
should be reported to the water supply 
authorities, 

After having turned off the main tap 
successfully, the water in the house pipe is 
run off by opening the faulty tap and allowing 
it to drain. The preparatory procedure just 
described is effective with either hot or cold 
water taps', although hot taps will take a 
long time to drain as the large cistern in the 
house has to be emptied. Time spent in 
draining a hot tap can be reduced if the 
cistern has a tap in its base, as this can be 
turned instead of cutting oft the main supply. 
Assuming that the tap to be re^jaired is 


one of the modern enclosed kind, tlie next 
job is to unscrew the upper part of the case. 

If a pipe gripping tool has to be used for tliis 
purpose, tJio jaws should be packed so that 
the metal may not be damaged. The large 
hexagon nut under the case is unscrewed by 
means of a spanner, the loose part of the 
tap case being held up out of the way, When 
the nut is clear of its thread the whole of the 
meclianism conics away. 

Changing the washer .—The old washer is 
released by taking off the small nut immedi¬ 
ately below it; it is then slipped off its stud. 
A new washer, made of leather for a cold 
tap or rubber composition for a hot one, is 
put in ])lace and the retaining nut Is tightened 
up again. After trying the whole assembly 
for fit and freedom of movement in the body 
of the tap, the large hexagon nut is screwed 
down and the case top replaced. 

A leaky gland .—No preliminary turning 
off or draining is necessary when a gland 
repair is to be done, but the tap handle and 
case top have to bo removed so that the 
packing box may be opened. When the box 
cap has been screwed out, white stringy 
packing will be visible round the tap spindle. 
If this is lumpy, hard, powdered or badly 
discoloured, it should be replaced by a new- 
lot obtained from the plumber. The packing 
should be pressed firmly round the spindle 
so as to make a watertight joint, and the 
cap should tlien be screwed down, If the 
cap is too slaclc, the gland will leak, but if 
too tight the tap will be uncomfortably hard 
to turn, The case top and handle are refitted 
when work on the packing box is finished. 

Before putting the tap into service, the 
screw action of the handle should be tested 
for range of movement and smoothness. If 
it is normal, the main tap, or the cistern tap 
as the case may be, is turned on and the 
overhaul is completed. 
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BLOCKED PIPES 


AltliQUgli the waste pipes fitted to wash 
basins and sinks are usually of fairly generous 
dimensions and can carry away a good deal 
of solid rnatter, partial or complete blockage 
docs sometimes occur. The cause is generally 
an accumulatiou of tea leaves, vegetable 
scraps, mnd, pieces of soap or fat. An 
obstructed pipe can be cleared most con¬ 
veniently by working through tiie following 
routine. 

It thci'c is no great hurry, a treatment 
witli M'ashing soda should be tried first. The 
sink is baled dry and the waste pipe is tlien 
packed with soda crystals. This is left to 
act on the material in the pipe for an hour 
or more so tliat the obstacle may be pene¬ 
trated, A bucketful of very hot water poured 
into the sink should carry the foreign matter 
away and leave the drain in good working 
order, As the soda and hot water remedy 
is not infallible, many people prefer to adopt 
more direct and active methods immediately. 

The ‘V trap.—Ai the bottom of the 'U' 
sliaped drain pipe under the sink or basin 
there is a small plug by means of which the 
water in the pipe, and possibly the obstruc¬ 
tion also, may be drained away. This plug 
may be unscrewed with the aid of an ordinary 
adjustable wrench, but before doing this it 
is necessary to put a bucket or bowl in 
position to catch tlie discharge, as there is 
quite a lot of water in the ' 13 ' even when 
the sink is empty. A pliable wire or a length 
of curtain spring can he used as a probe in 
the plug hole, but cave must be taken or the 
tool may be lost in tlie pipe. If the seat of 
the trouble is near the 'U,' this simple 
probing is almost certain to be effective and 
the cure may be completed by a hot water 
rinse from the sink down the pipe into the 
bucket, M^lven the plug has been replaced 
the trap is refilled by running the tap for a 
short time. 

Ihe drain chA.—T he treatment just 
described docs not entail the use of special 
apparatu.s, but if it fails to do the work, 
then a pumping tool must be obtained. This 


is sold under a variety of name.s, but is here 
referred to as a drain cup. It consists of a 
bell-Ukc rubber cup with a short stiff handle. 
This appliance i.*? placed over the drain hole 
ill the sink and the handle is pressed clown 
and pulled up rapidly and vigorously many 
times, after the fashion of a pump. The .sink 
should contain hot water to the depth of 
I or 2 in, whilst the drain cup is being used. 

After a few strokes, unless the blockage 
is a serious one, the water begins to make a 
way through and the action, continued for 
a few minutes, clears the obstruction com¬ 
pletely. A final rinse is advisable as it 
removes foul water from the 'U' trap. 

The drain cleaner .—^"rhcrc arc flexible 
cables with fittings specially designed for 
drain cleaning, but for ordinary domestic 
purposes it is not usually necessary to 
piircliase such a tool. A Jengih of cliain- 
clcariiig cane will serve very well for all 
liousdroUl jobs. 

The 'U' trap probe and the drain cup deal 
with material in the pipe near the sink, and 
if tl^cy have failed the next treatment may 
well be applied to the outlet end of tlie drain. 
The cane is pushed into the pipe and then 
pulled back smartly so as to disturb any 
substance which may be lodging in its path, 
It is pushed again and the jerk repeated. 
By manipulating the tool in this way, a 
course for waste water is gradually cleared 
rourtd the pipe bends l ight away to the trap. 
Once the cane has maclo even a narrow 
passage, hot water from the sink makes its 
way through and helps to enlarge it to a 
normal size. 

Drain cane can be used in the sink outlet 
if desired, but the 'U' trap may be difficult 
to negotiate, particularly if the cane is at all 
stiff. Similarly, acute bends may prove an 
obstacle. Ill such circumstances, where 
peculiar troubles present themselves, and in 
cases where the blockage i)rovcs obstinate, 
it is wiser to bring in professional assistance 
than to adopt more drastic methods than 
those explained here. 
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WATER TANKS AND BALL TAPS 


Ths ball Entry of wa-ter into either 
flosWng tanks or cisterns is controlled by a 
tap which is operated by a floating ball and 
lever. As the tank fills, the liall rises. In 
its highest position the ball lever holds the 
tap washer firmly on its seating and thus cuts 
off the water supply, An overflowing tank 
implies an imperfect tap, and the cause ol the 
trouble is to be found either in the washer 
mechanism or in the ball and lever unit. 

The ball and ^euer.—Before doing any dis¬ 
mantling, the automatic tap slimdd be 
inspected and tested. The cylindrical washer 
container should slide freely when the ball 
arm is moved, and the ball arm itself should 
turn quite easily on its pin. This pivot 
should be in good condition as its function 
is of paramount importance; flooding is an 
inevitable consequence of pivot collapse. 

If the moving parts ai*e found to be in 
order, tlie ball float should be unscrewed 
from the arm and removed from tlic tank. 
The tap ma.y be kept closed whilst the ball 
is out o£ place by propping or tying the lever 
in the high position. If w'ater can be lieard 
in the ball when it is shaken, then the fault 
is a puncture. A leaky float is not usually 
worth repairing as probably the whole of its 
metal surface is weak, even though the part 
which has given way may be only small. If 
the ball is considered to he in fair general 
condition, however, there is no objection to 
emptying it and then repairing it with 
solder. In order to get rid of the water, a 
second puncture has to be made in the ball 
to serve as an air inlet. This is repaired 
along with the original one. 

Sometimes a ball tap operates at the wrong 
water level as a result ol wear and tear of 
the rnechaiiism, and it may therefore be 
prevented from closing completely by the 
action of the overflow pipe. To any boll tap 
which fails to shut off the entire supply, the 
following simple test should be applied. 
When the tank or cistern is full and tlic 
trickle from the ball tap is a minimum, raise 
the float slightly by hand and note wliother 


the little extra movement is effective in 
shutting off the supply. If it is, then a slight 
mechanical adjustment will correct the fault, 
but if not, the washer unit will probably be 
needing attention. The mechanical adjust¬ 
ment consists of bending the ball arm very 
slightly downwards so tliat a lower water 
level will be able to force the sliding cylinder 
to its oft position. This kind of thing must 
not be carried to excess. If a slight bend 
docs not correct the fault, then in all proba¬ 
bility the real cause lies in the washer 
cyclindcr, or in the pivot. 

The ball tap washer inechanism.^This is a 
metal cylinder wliich slides in a tube. Near 
one end is a slot for the ball arm lever and 
at the otlier is tlic washer. Before any repair 
to this part of the apparatus can be .“started, 
the main water supply must be turnccl off 
and the pipe drained. The cylinder may then 
be released by removing the ball arm pivot. 

To gain access to the washer, the end 
of the cylinder is screv/ed out. Usually the 
tlicead is very stiff and pipe-gripping tools 
have to be used after a few drops of paraffin 
have been applied to the joint. When the 
end piece is free, the small washer may be 
extracted from the inside and a new one 
of similar size installed. After being re¬ 
assembled, the cylinder is fitted in its tube 
again with the ball arm in its slot; the pivot 
is replaced and the working of the appliance 
is tested- If it is in order, tlie main supply 
turned on and the repair is examined again 
under working conditions. 

Enatic This irrcgnlarity may 

generally be traced either to an iuefficieut 
pivot in the cord or handle operating arm 
or to an unduly low water level in the 
cistern, unless, of course, the flushing 
apparatu.s itself has developed an internal 
defect. If by trial it is found that rather more 
water in the tank overcomes the difTiculty, 
and assuming that the position of the over¬ 
flow pipe permits a higher water level, then 
tiie fault may be remedied permanently by 
bending tire ball arm slightly upwards, 
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FUSE REPAIRS 

When a giroup or all of tlie electric lights at a time and examined, When in good 

in a house fail at one time, then the cause working order, llic fuse wire is held securely 
is probably a melted or "blown" fuse. A at each end by a terminal or screw attached 
fuse is a short piece of thin wire of low to tire contact strips and is continuous. In 
melting point included in a circuit as a safety many designs of fuse holder the wire is held 
device. When the current passing through in a tunnel or slot and so may be out oi sight, 
it exceeds the limit to which the installation A gentle pull on the wire near one contact 
should be subjected, the fuse melts and thus strip will draw out the broken end if a fuse 
breaks the circuit, The necessary repair can has occurred. This pull test may not be 
be undertaken quite confidently by aii necessary as a brown stain on the porcelain 
amateur who bears in mind one or two often attracts the observer's attention to 
simple precautions. the break, but the test is very useful when all 

locating the fuse.—The only fuses fitted visible signs of fracture are hidden in the 
in small houses are to be found in the main tunnel, 

ironclad switches near the meter, but in Reneiving the fuse .—After the holder with 
addition to these, in larger buildings, there the broken wire has been found, the bits 
may be one or more distribution boxes con- of fuse still remaining on the screws or 
taining fuses. Certain domestic appliances, terminals are removed. A new length is 
notably cookers, often have a set of fuses then cut and fitted, care being taken to see 
built in near tire switch panel or on their that the wire lies in the tunnel or groove 
control board. The position of every fuse prepared for it in the holder, that long ends 
in the house should be known. do not protrude from the contacts and that 

If the breakdown affects only a part of the the screwing down of the clamping screws 
installation, then it is likely that tlie fuse has or terminals does not cause the wire to be 
occurred in one of the subsidiary points; damaged. 

but if the whole house is without power, then Any old scrap of wire will not do for a fuse, 
the main fuses by the meter are likely to be Caixls or small reels of proper fuse wire can 
the root of the trouble. The main house be bought from an electrician. The short 
fuses should not be confused wth the supply lengths taken out of the holder will suggest 
company's service fuses which are near the the kind of replacement material which is 
meter but which arc scaled. The service required, but it should be remembered that 
points are fitted with stout wire and are not it is better to err on the thin side rather than 
likely to give way, In any case, the house- the thick. As a general rule, 5 amp. wire is 
holder is not permitted to tamper with them, suitable for lighting circuits and 10 or 15 
Ironclad switch cases can be opened to amp. for most power lines, 
give access to the fuses only after switching A fuse having been found and repaired, 
off the current, but distribution boxes can it must not be assumed that the circuit is 
Ijs inspected without observing this prccau- necessarily complete again, as fuses are 
tion. It is strongly rcconimendecl, however, wired in pairs, one in each lead, and it is 
that the power be turned off completely at quite possible that two may have collapsed 
the main whenever repairs of any kind are to together. Further examination may thcrc- 
be executed. The slight inconvenience which fore be needed before the trouble is rectified, 
this entails is more than counterbalanced by After treatment, each fuse holder is pressed 
the sense of security which it gives, firmly into its socket again and when the 

riie porcelain fuse holders are push fits repair is finished the box is closed and the 
in their sockets. In order to locate the power turned on. If all is well, every point 
broken wire, the holders are pulled out one will be in working order again. 
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WIRING REPAIRS 


The bayonet lampholder mid adapter.— 
Sometimes the constant use of an iron or 
other portable item of equipment on an 
ordinary lampliolder causes a wii*e to pull 
loose or break. Another defect which may 
arise is a stiff contact leg in the holder 
mechanism. To correct either fault, the 
lampholder has to be dismantled. 

Before beginning, the power is turned off 
at the ordinary switch and, for the sake of 
safety, at the main as well. The lampholder 
is then taken to pieces by unscrewing. All 
holdeis are not alike in detail, but all have 
tWQ set screws, fixed in an insulated block 
by means of which the flexible wires arc 
gripped. The flex ends, after being cleared 
of insulation for a short distance, are ttvisted, 
bent double and slipped into their holes. 
The set screws are tightened so that they 
grip the double part and the wiring is done. 
No bare wire sliould protrude from the fixing 
lioles when the flex is gripped, nor should any 
odd strands have escaped the set screws. 

A lampholder ^vitll a faulty spring leg 
causes the lamp to flicker or to operate 
erratically. The imperfection may usually 
be recognised at a glance because the end of 
the leg where it bears on the contact of the 
bulb is discoloured and burnt by the spaik- 
ing which has occurred there. When the 
holder has been opened, it will be found that 
the springs may be released by unfastening 
the leg-holdiug nuts or bolts. If a spring is 
broken or has lost its tension, the holder is 
usually discarded, but if it has simply 
closed up owing to constant compression, 
it is pulled out again and returned to its 
place, When reassembled, the holder is 
likely to be perfectly sound. 

Two- ftiiii ilvYee-pin plugs .—^Wiring plugs 
is similar to wiring a lampholder. If the 
wires have to be clamped under screw heads 
inside the plug, one point should be noted. 
The flexible wire, after being cleared of 
insulation and twisted, is looped round tlie 
screw in a clockwise direction so that it 
will tend to tighten as the clamp bears upon 


it. A wire looped in the opposite way is 
almost certain to slip out of place. 

Wlien properly wired, the thick peg on a 
tliree-pin plug acts as a guard against shock, 
for it is intended to be a means of earthing 
the metal case of the appliance in use, Tlirec- 
core cable is fitted to three-pin plugs, and 
the distinctively coloured wire connected 
to the earth peg is attached at its other 
extremity to a fixing bolt on the metal case. 

Cables .—^Although most flexible cables 
have a very long life, the lead of an ordinary 
domestic laundry iron gives trouble compara¬ 
tively frequently owing to tlie constant 
bending and turning which it has to stand. 
A break caused by constant bending occurs 
inside the rubber covering where it cannot 
be seen. Occasionally the broken ends 
may be held in contact by the rubber 
for a time and then pulled apart by a slight 
movement of the cord. The complaint 
usually associated with this sort of defect 
is that the iron doesn't seem to gel as hot 
as it should.' Unless aware of the tricks 
played by an internal break, the would-be 
repairer may be puzzled by the strange 
symptoms. The flaw is generally to be 
found near the plug which fits on the iron, 
and it may be detected by pulling gently at 
each wire in turn. The rubber stretches at 
the point wlierc the breach occurs as there 
is nothing inside to give it strength. To effect 
a repair, the end of the cable is cut away at 
the break, new connecting portions arc bared 
and the shortened flex is refixed in the plug. 

The following points, applied when 
necessary, prevent or reduce cable ailments; 

1. Trim and bind with thread all frayed 
ends on cotton insulation. 

2. Use the cable clamps provided in well- 
made plugs. 

3. Avoid kinking as far as possible. 

4. Use cord enclosed in a single cotton 
binding rather than twisted flex when wiring 
portable equipment. 

5. Bind with insulating tape any cotton 
binding which has suffered abrasion. 
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RADIO REPAIRS 


When a careless receiver fails to function 
in the usual way, it is lilcely that a slight 
adjustment is needed rather than a real 
repair. Testing and mending commercial 
sets offer little scope for the amateur but the 
correction of many of the trivial shortcom¬ 
ings can be undertaken by the owner. The 
following faultfinding chart includes most of 
the common causes of poor reception: 

When no sounds are audible, 

1. Switch on set or on mains supply OFF. 

2. Aerial and earth wires not fastened to 

the set. 

3. Batteries run down or disconnected. 

4. Fuse blown. 

5. Change-over switch in "Gramophone” 
position. 

6. Valve loose in holder. 

7. A valve ov other component lead loose 
inside the set. 

8. Defective mains plug or flc.x. 

When sounds are audible —(a) Crackling 
noises, 

1, Interference from some outside source. 

2, Defective valve or valve holder. 

3, Partial break in mains or other flex 
lead, 

4, Loose terminal on battery or in receiver. 

5, If crackling is heard when using a 
control knob—poor contact in the controlled 
component. 

[b) Signals weak hut clear. 

1. Aerial or earth disconnected. 

2. Power input wrongly adjusted. 

3, Wire disconnected inside the set. 

4, Defective valve or other component. 

(c) Signals distorted. 

1, Reaction control turned too far. 

2, Batteries run down or incorrectly 
connected. 

3, Overloaded valves or speaker due to 
excessive loudness. 

4, Defective component. 

5, Valves not in correct holders. 

Accinnnhtofs .—Receivers operated by 

power from batteries usually make use of 
accumulators for low tension purposes. To 


obtain good service from these storage cells, 
their conditionshould be checked occasionally. 

To prevent corrosion, the terminals of an 
accumulator should be kept coated with 
gi’case. Corroded terminals are not only 
inefficient electrically, but are also stiff and 
awkward to turn and unpleasant to touch, 
Accumulators should never be stood near 
carpets or other valuable fabrics as a splash 
of the acid which they contain is able to rot 
such materials very quickly. If some of the 
liquid be spilt accidentally on clothes or 
furnishings, its eflect should be neutralised 
immediately by applying washing or baking 
soda or household ammonia. The chemicals 
are removed afterwards by dabbing 
repeatedly with a damp cloth, 

If the plates in a cell become dry they 
tend to disintegrate, To prevent this, the 
acid solution is always kept up to the 
prescribed level by adding distilled water to 
make good evaporation losses. Tap water 
is definitely not pure enough for this purpose, 
although clear rain water may be satisfactory. 
Distilled water is so easy to prepare, however, 
that there is no c.xcuse for not using it, both 
for radio accumulators and the car battery. 

Preparing distilled water .—A supply of 
distilled water can be produced quickly and 
economically with the aid of ordinary house- 
hold utensils. A saucepan, partly filled with 
water and fitted with a steamer, is placed on 
a gas ring or hot plate, A basin of convenient 
size is lowered into the steamer and the lid 
is put on, the wrong way up. The depression 
in the inverted lit] is filled with cold water, 
and the apparatus is ready for action, 

The steam from the boiling water in the 
pan passes into the steamer through the 
holes in the base and condenses on tire lid 
and its handle as these are kept cool by the 
water above them. Tlie distilled drops which 
form on the underneath side of the lid fall into 
the basin below. The cooling water is replaced 
from time to time as it becomes hot, and the 
heating of the pan is continued until sufficient 
distilled water has collected in the basin. 
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TEACHING IN PRACTICE FOR SENIORS 

WINDOW FRAMES 


Lnbyicalion ,—Tliere is no surer way of 
securing satisfactory window action than by 
applying a small quantity of suitable lubri¬ 
cant regularly to moving parts. All hinges, 
catches, pivots and sash cofd pulleys slioulcl 
have a drop or two of ordinary machine oil 
applied to theni with a small brush. A 
touch of black lead or even lard on the 
sliding surfaces of sash windows reduces 
wear and jamming, Too much lubricant 
malces a mesa, but none at all will be 
followed inevitably by strain or fracture. 

Replacing sash cords.—This is a very 
awkward job to carry out. although there 
is notJring really difficult about it. As glazed 
frames of some value have to be handled, it 
is really necessary to have the services of 
an assistant when dismantling and reassem¬ 
bling. Tools and materials should be set out 
beforehand in an orderly fashion, and special 
care must be taken not to drop anything 
from windows overlooking a thoroughfare. 

The window is in two parts. The lower 
section can usually be repaired without 
disturbing the other, but the top frame can 
be readied only after removing its fellow 
from the window case. Tliere is a vvood(m 
beading on the inside of the ivindow which 
holds the frame in position. This is carefully 
levered off the main woodwork. A second 
strip separates the two portions of the 
window, and this is taken out of its groove 
if the top frame is the one which is needing 
attention. Very often the beading is held 
firmly in place by many coats of paint, and 
in such cases it may be riecessaiy to break 
the wood away and make new replacements. 

When tile first retaining strips are out of 
the way, the lower frame may be drawn 
forward into the room. If both its cords are 
broken the frame will be quite free, but if 
one still liolds, then the frame will have to 
be supported by the assistant unless, of 
course, it is proposed to replace the pair. 

The old cord ends are fastened into grooves 
in the frame sides by means of nails. These 
arc removed with a suitable gripping tool 


so tliat the grooves arc ready for the new 
cord. The frame is now put on one side 
whilst the woih on the window case is done, 

The balance weights are reached through 
small trap doors in the frame sides, Tire 
traps are held by a screw or two, but may be 
difficult to move owing to the paint on the 
edges, although careful manipulation with 
a lever should be effective in overcoming 
the obstruction. When the way is open, 
each balance weight is cleared of old cord. 

When the pulleys have been oiled and 
brought into good working condition, the 
new cords arc threaded over them and pushed 
down inside the window case. If there is 
difficulty in getting a cord through, a string 
weighted with lead may be passed over the 
pulley first, and when the weight can be 
reached through the trap the string can be 
used to pull the sash cord through. Sash 
cord is obtainable at hardware stores, and 
it is sound practice to buy good quality. 
The cord may be rubbed with hot linseed 
oil before being installed, and further dress¬ 
ings of this preservative from time to time 
have a beneficial effect. 

The cords are knotted to the weights 
which are then replaced in the case, the 
running of each pulley is tested by drawing 
its weiglit up, and then the cords are cut 
off to tire right length, Each cord has a knot 
lied at its free end to prevent it slipping over 
the pulley. When the pair of cords is in 
position and working well, the trap doors 
are refitted and attention is turned to the 
sliding window frame. 

With the assistant holding up the window 
flume, one cord is unknotted and pressed 
into its plane in the side. The free end is 
fastened down with a large-headed nail. 
This fixing is repeated at the other side and 
then the running of the frame in the case 
is tested. If everything works smoothly and 
correctly, an extra nail or two is hammered 
into the cord and frame at each side, the 
headings belonging to the window case are 
replaced and tire repair is finished, 
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DOOR LOCKS AND CATCHES 


When itistcilled in positions where they 
are protected from bad weather, locks and 
catclies may operate perfectly for years with¬ 
out attention of any kind, but such service is 
not usual in cases where mechanism is 
subjected to damp air or rain. Increasing 
stiffness in operation is usually the first sign 
of breakdowi and is due to lack of lubricant 
or to internal rusting, but a sudden and com¬ 
plete failure of the appliance may occur at 
any time as a result of a fractured spring, 
Routine repairs in connection with locks 
and catches are concerned with cleaning, 
greasing and spring replacement. 

There arc many varieties of door fastener 
and each has its own peculiarities. The ones 
illustrated here arc chosen for their simplicity. 
Some fasteners combine a catch and lock in 
one case, but others contain one of these 
units only. Some rely on a single spring to 
work both the catch and the lock, but others 
incorporate separate ones. Some lock springs 
are spiral, others are straight, but the most 
common kinds are shaped like a letter 'V.' 

How ike door catch tooyAs.-—Inside the catch 
case on the square knob shaft there is a 
double ended lever which bears on two 
projecting parts of the spring-loaded bolt. 
When the knob is turned in either direction, 
one of the lever ends presses back the bolt 
and compresses the spring. The bolt is 
returned to its place by the spring when the 
knob is released. 

How ike door lock xoorks ,-—In a lock, the 
key is the lever which pushes the bolt unit 
backwards or forwards. There is, of course, 
no spring return action of the bolt in this 
case. In the path of the turning key there 
are projections which correspond with the 
cut-away shape of the lever part, so that 
only a key of the correct shape will fit. In 
addition to the bolt itself, a lock contains 
a spring-controlled tumbler which bears on 
the holt and is worked by the key. 

As the key turns, it first lifts the tumbler 
until its stud is clear of the rectangular 
notch and then it catches in the bolt which 


is now free to move, When the bolt has 
moved the required distance, the key 
releases the tumbler which springs down 
into the second notch on the bolt. 

Repairing a lock or catch .—The mechanism 
of a door fastener is fitted in a metal ease 
which has a detachable side, held in position 
by one or two set screws. This loose plate 
can be removed when the lock or catch has 
been taken off the door, and then the various 
working parts can be cleaned and greased. 

If a springis broken, llie pieces will be found 
lying loose somewhere inside the case, These 
pieces should be preserved as they form a 
sample to show to the ironmonger who is 
to supply a replacement. 

After reassembling the parts, the action of 
the fastener can be tested before refixing the 
cover plate. If everything works smoothly 
and easily, the plate is screwed on and the 
test is repeated. Sometimes the plate fouls 
the mechanism when held down very tightly, 
and it may therefore be necessary to release the 
screws a little. When in proper working order 
the case is fastened in its original position, 
Dooy knobs .—When effecting a replace¬ 
ment or when repairing the catch, it is 
necessary to remove a door knob and its 
shaft. Some knobs arc a slip fit on their 
square shafts but others are screwed into 
position, With both kinds it is common 
practice to use a grub screw as the fixing agent. 
When dismantling, one grub screw is 
taken out and its Icnob is then either slipped 
or screwed off. There is no need to interfere 
with the other knob as the shaft can be 
extracted from the catch with this still in 
position. Provision for adjustment when 
reassembling is made on both plain and 
screwed shafts. In the former, a whole series 
of grub screw holes is drilled and tapped. 
By selecting suitably from these, and using 
a packing washer on the shaft if necessary, 
a good fit can be attained. On the threaded 
shafts, the Irnob is screwed to the best position 
and then locked with the grub screw which 
fits in one of the flutes on the shaft. 
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WALL PLUGS 


Types of plug—In house construction and 
similar work, joiners make use of the wooden 
plug with completely satisfactory results. 
In a plastered and decorated house, however, 
large wood plugs are not a very attractive 
proposition as they can be fitted only by 
disturbing quite a Jarge patch of wall. The 
householder is justified in raising objections 
to the use of plugs which leave an unsightly 
area of broken paper or scratched paint 
around each screw, For outside work or for 
internal unplasterecl walls, the amateur may 
use the wood plug with confidence. 

As alternatives to wood plugs tha'c are 
soft metal and fibre plugs, Tliese are avail¬ 
able in many sizes to suit the standard range 
ol screws, and they are particulaily well 
adapted to meet the requirements of the 
average domestic repair job. 

Plugging with wood .—With the aid of a 
wooden plug it is possible to make an 
excellent cheap fixing in a joint in a brick 
or stone wall. Rectangular plugs between 
bricks are commonly used, but cylindrical 
plugs fitted in the 'T' junction of the mortar 
are quite a practical proposition. 

At the place where the screw is to be 
fixed, the mortar is cut away by means of a 
chisel so as to leave a clean straight-sided 
slot. A piece of sound, straight grained 
timber is then shaped to dimensions rather 
greater tlian the hole so that it may be a 
good driving fit. It is not cut off to the 
correct length at this preliminary stage. 
The oversize allowances must be reasonable 
as the wood is to be driven home without 
splaying out at the end and without having 
its surface scraped away by the brickwork. 
When the plug is nearly home, it is cut off 
as close to the wall surface as possible by 
means of an ordinary hand saw. A final 
blow or two from the mallet brings the wood 
flush with the surrounding brickwork. • The 
fixing screw may then be driven into position. 

Melal and fibre plugs .—The success of a 
small plug fixing depends almost entirely 
on the cutting of the plug hole, for the 


gripping surface of the plug is small and so 
it is very important that the hole shall fit 
the plug. At first glance this may appear 
to be expressed the wrong way round, but 
this is not so, lor the workman can deter¬ 
mine the size of the hole, though he has 
to accept the plug sizes fixed by the malcers, 
Tire .special drilling tools sold for use with 
plugs are made in tire right sizes, but even 
then with a crumbly medium such as plaster 
it is very easy to make the hole too big. 

Far more important than the actual tool 
used for drilling are the discretion, care and 
judgment applied to the manipulation of it. 
For most purposes, a twist drill held in a 
joiner's brace is very satisfactory, although 
tlie instruments supplied with plug outfits 
arc excellent. Common sense needs to be 
applied to the selecting of a drilling imple¬ 
ment for a particular job. It is obvious, for 
instance, that a twist and not a jumping 
drill will be used on brittle materials like 
slate, but that either type may be effective 
with stuff like brick or concrete. A very 
sound drilling rule is to drill very slowly 
when using a twist bit, and to strike lightly 
when using a jumping bit. 

There are spKicial points to watch when 
drilling a tile. The twist drill should be sharp 
and it should be applied firmly to the glazed 
siirfacc. The point should be lubricated with 
a drop of turpentine until the glaze has been 
penetrated. The pressure applied to a tile 
must never be heavy enough to cause drag 
as the material is very prone to crack 
suddenly. A little practice on an old tile 
is worth while, especially if the work in hand 
is concerned with an expensive tiled surface. 

The depth of a plug hole should be rather 
greater than the length of screw which the 
wall has to take, and the plug should fill 
the hole completely. Both metal and fibre 
plugs can be trimmed to any required length 
quite easily with a pocket knife. As the screw 
cuts its way into the small open core of the 
plug, it expands the fibre or metal and makes 
it giip the internal surface of the hole. 
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FROZEN PIPES 


Not only is it inconvenient to have the 
water supply of a liouse cut off by frozen 
pipes, hut there is also a very real chance 
of bursts because water expands as it freezes 
and may demand more space than the con¬ 
taining pipe can give without fracture. Once 
ice has formed in a pipe nothing can be done 
to avoid the consequences, although there 
are precautions whicli might have prevented 
the occurrence and also ways and means 
of minimising its after effects. 

PrecruHoiiaty measnyes.—Thave are throe 
ways by which bursts may be avoided: (x) 
the water in the pipes may be kept at a 
temperature above freezing point; (2) the 
pipes may be made so that they yield to the 
expanding water without bursting, or (3) 
the water may be drained out of the pipes 
before freezing can occur, 

In order to make a quantity of water 
freeze, a good deal of heat has to be extracted 
from it by its cold surroundings, and the 
process can be made very slow by wrapping 
• the water container with material of low 
thermal conductivity. The principle may 
. advantageously be applied to all water pijxis 
situated in outbuildings or in inadequately 
heated parts of the house, such as cellars and 
the space jusL below the roof, as it forms the 
basis of an excellent guard against a frost of 
short duration. All the exposed pipe is 
enclosed within the fabric, which is held in 
place hy strings Lied at intervals of a few 
inches. Long broad strips cut from an old 
carpet underfclt are ideal for the job, but 
blanket, cloth, straw and even newspaper 
are good alternatives. A simple 'wooden 
case arranged so as to enclose the binding 
will not only improve the appearance but 
will also provide additional heat insulation. 

Now wrapped pipes cannot withstand 
continuous frost, as the poor conducting 
layer cannot interrupt the process of cooling 
completely. It is wise, therefore, during 
fro.sty weather, occasionally to run the taps 
connected to lagged pipes and thus to bring 
in fresh water from the mains. 'Hiis will be 


i-athcr warmer than that which has been 
standing in t]\c pipe, and so freezing will be 
delayed. During an unnsually cold spell, 
anxiety may be allayed by working an oil 
stove or other portable heater near the 
pipes for a short time each day, but as a 
rule the risk of bursts is not sufficient to 
justify such expensive and inconvenient 
measures. 

The geometrical figure with the biggest 
area for a given perimeter is the circle, 
Therefore freezing water in a cylindrical 
pipe can find space for expansion either by 
stretching the metallic wall or by bursting 
it—a simple change of shape cannot give 
any additional space. But if the pipe in its 
normal state has an oval instead of a circular 
section, then freezing will simply tend to 
modify tlie shape without straining the 
metal at all. A simple treatment for applica¬ 
tion in the home makes use of this idea. 
The lead pipes which are exposed to freezing 
conditions arc tapped gently with a hammer 
along the whole of their length so that their 
shape becomes oval instead of round. This 
modification, of course, does not affect the 
rislc of ice foimiation. but it reduces materially 
the chance of bursts due to expansion. Lest 
the cure be worse than the disease, the tap¬ 
ping must be carried out with discretion! 

The most reliable way of avoiding bursts 
is to turn off the water supply by means of 
the main tap and then to drain all the pipes 
and cisterns in the house. To cany out this 
performance regularly is very irksome, but 
it is a plan well worth putting into practice 
when leaving home for any length of time 
during the winter months, 

Tbatving pipes .—The belief that thawing 
a pipe may cause a burst is without founda¬ 
tion. If the pipe is going to show damage, 
tire burst will already have occurred—thaw¬ 
ing may start a leak, but it cannot cause 
the burst. For the convenience of the occu¬ 
pants of the home and in order to prevent 
furtlier ice formation, it is wise to thaw frozen 
pipes by artificial means as soon as possible, 




PLATE X 

I'ROZKN PiPI'.S 
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The most common, and at the same time 
the most easily remedied, kind of frozen 
pipe is t]\e waste outlet of a sink, bath or 
wash basin. A handful of salt, followed by 
very hot water, can usually be relied on to 
clear the obstruction, 

Pipes connected to the water supply 
cannot be thawed by chemical means in 
this way and have to he subjected to heat 
from some external aitificial source. The 
best, though not the quicicest, course to 
adopt is to put a heater such as a stove or 
an electric fire or toaster in the room near 
the frozen section, Alternatively, provided 
that tlie source of trouble is in a place where 
water can be used freely, the pipe may be 
warmed by rags soaked in boiling water or 
by pouring directly from a kettle. By 
leaving the tap open, the progress being 
made can be judged whilst working on the 
ice-bound portion of the installation. 

In parts of the house where hot water 
bandages are out of the question, a hot 
laundry iron may be used. The tap con¬ 
nected to the frozen length of pipe is turned 
on and the iron is then moved slowly along 
from one end to the other, the movement 
being repeated many times until the water 
course is clear. Obviously, the iron should 
not be held in one place for a long time, nor 
should it be unreasonably hot. 

Freezing frequently occurs in and near a 
cistern connected to the hot water system 
and fitted in the roof of a house. When the 
surface water in the tank freezes, it hold the 
ball tap in the closed position. Consequently 
the water in the tap itself and in the few feet 
of exposed pipe is undisturbed. Formation 
of ice is thereby encouraged. After a short 
time the hot water taps fail and the action 
of the cistern has to be re-established before 
the system will work again. After breaking 
the ice, the ball tap is released by thawing 
either with hot water bandages or with a 


hot iron, and then the application of heat 
is continued along the supply pipe until the 
circulation is restored. 

The water in the pipes of a hot water 
vsystem which is in constant use is not likely 
to freeze, but such an event may occur in 
a home which has had no fires in it for a day 
or two. Under no circumstances should a 
fire be lit in the grate to which the boiler 
is fitted, until the pipes are thawed and the 
circulation is completely re-established. 
Failure to observe this precaution may be 
followed by steam accumulation in the 
boiler and consequent explosion. 

When a bny$i does ocfj/;',-—This emergency 
has to be dealt with very quickly if the burst 
is a serious one, or the result will be extensive 
flooding. If the leak is a manageable one, 
a bucket may be used to catch the water 
whilst the main supply tap is being turned 
off and the pipe is being drained through one 
or two of the ordinary taps, A big burst 
may be out of control, but the damage can 
be reduced to a minimum by promptly 
operating the main tap. Another useful 
plan, applicable to lead pipes, is to hammer 
the part near the burst on the sn-pply side 
until the flattening cuts off the flow. 
Although crude, this treatment can be very 
valuable in a crisis. 

A burst pipe needs the attention of a 
plumber, but very satisfactory temporary 
repairs can be made without professional 
assistance in cases where the leak is only 
slight. With the main supply off, the pipe 
near- the crack is cleaned and dried. Then 
a layer of some soft sealing material such 
as patty, plastic wood, moist plaster or 
soap is applied to the pipe and worked 
in with the fingers. After allowing the 
material a little time to dry, the pipe is 
bandaged with a strip of cotton rag which 
in turn is enclosed by a tight wrapping of 
insulating tape. 
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PLATE I. HOW WE SEE—i 


We see the world in colour, dark colours 
figainsl: light colours, and light against dark. 

It is a series of pictures wliose colours ire 
changing all the tinic. In the faint light of 
dawn \vc see delicate greys and blues and 
greens. When the sun has risen we see 
strong light and dark colours, These fade 
again to blues and grey-greens when the sun 
is going down. At night when there is no 
moon it may be "pitch dark" vmd wc cannot 
see anything. 

As a rule a colour does not change merely 
from light to dark or dark to light, JBy 
looking at similarly coloured objects to those 
d^a^vn in Plate I, yellow in the direct light 
will appear more white, the part in the shade 
will appear more green. Red looks more 
orange in light and more pnrpl® In shade. 
Green is more yellow in light and more blue 
in shade, Blue usually appears more white 
in light and darker in shade. 

Striking effects can be seen when a coloured 
object reflects its coloured light on some near 
object. The following example illustrates 
this point. A man was standing by a light 
green door, The sun was shining directly on 
the door and the green light from it was 
reflected into the shaded side of the man's 
bronzed face. The whole picture was vibrat¬ 
ing with a mixture of coloured lights. 

The effects of autumn are some of the most 
arresting. Sometimes the change in the 
nature of the leaves is rapid and the heavy 
greens seem tc change suddenly to light 
yellows, rich browns, vivid greens and orange 
reds, All things reflect different colours 
as Llieir nature changes—old furniture and 
old glass are good examples of this. 

When colours are side by side they change 
each other, just as people change when they 
come into contact with other people. Colours 


which are most unlike seem to make each 
other glow beyond their natural strength. 
Yellow and blue appear to make each other 
more vivid in colour and in tone. Those which 
are more alike seem to move further apart and 
frequently make eadr other appear more dull. 

The Impressionists, who did most of their 
work in the open, were the group of painters 
who thought about and revelled in the exquis¬ 
ite colours which they saw. Colour in nature 
was their chief interest, just as home life Was 
the chief interest of the Dutch painters and 
religion that of the painters of the early part 
of the Italian Renaissance, 

In the country the attention is attracted 
continually to colour. In town we have to 
find objects which will give simple good 
effects of colour—yellow lemons; a large 
blue jug; green apples; red tomatoes. Folds 
of coloured paper—normal red, orange, 
yellow, green, blue and violet, placed where 
they will gel the sun or a bright light on one 
side—will give some rich effects and show 
the changes of colour in light and shade. 

If colours are rightly named they are 
defined and fall into their proper relation 
with other colours. There are six distinct 
hues—red, orange, yellow, green, blue, violet. 
Yellow-green is a colour—its family, or line, 
is green; similarly with other colours. 

On a Sunny day if a large sheet of coloured 
paper is held so tliat the light is reflected 
into the shaded side of a child’s face, a 
striking effect is given. 

Effects of colours on each other are seen 
clearly when large areas of bright colour 
come together in painting and in handwork. 
Once the attention is arrested, colour can 
be a means of intelligent contact with the 
material world and of the greatest practical 
value in' everyday life. 




PLATE I 
How We See 

Coluurs iiDiU-rgo iiinny cliaciijes clue la llicintcnsil}' of Ibelfghl which is Ihrowii on IIiciDj oiId llic a i dutir, 
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PLATE II. HOW WE SEE-2 


Once, I asked a boy of about four years 
of age why he had drawn a particular figure 
so small, and he said immediately, “It is a 
long way away." He had realised a little 
how we see things and had expressed it in 
his drawing, 

Plate II shows a boy standing at one end 
of a long room looking down it. All the lines 
on tile ground are parallel to each otlicr and 
going away from the picture at right angles. 
They appear to slope up, to converge, and 
if continued to meet at a point opposite him 
on his eye level. The other lines below his 
eye—the top of the fireplace, the arm of the 
chair, the window seats—arc parallel to the 
lines on the ground and if continued would 
appear to meet at the same point, which is 
his centre of visio]i. The lines of the ceiling— 
the top of the door on the left, and the top 
of the windo\vs—are parallel to each other 
and to the ground and go away at right 
angles, Tliey appear to slope downwards, 
to converge, and if produced to meet also 
at the centre of vision. 

Below IS a drawing of cottages on flat 
ground and a river. 'Ihe chief lines in it are 
on, or parallel to, the ground, Tliey are 
going away but not at right angles. 

The two drawings show:— 

1. Lines which arc parallel to each other 
and to the horizontal plane and which are 
going away from the picture appear to con¬ 
verge and meet on the eye level- If they arc 
going away at right angles they meet at the 
centre of vision, 

2, Lines which are parallel to the hori¬ 
zontal plane, going away from the spectator 
and which are below the eye, appear to slope 
up and vanish at a point on the horizon. 


3. Lines %vhich arc parallel to the hori¬ 
zontal plane, going away from the spectator 
and which are above the eye, appear to slope 
down and vanish at a point on. the horizon. 
In the room there is cU circular electric 
light shade. It is above the boy's eye and 
some distance in front of him. He can see 
under it and it appears as an ellipse. There 
is to the left a circular table in front of him. 
He can see on top of that, which appears 
also as an ellipse. If he held this small table 
so that die circular surface came level with 
his eye, it would appear as a straight line. 

The curved banks of the stream in front 
of the cottages are equidistant and they 
wind along level ground. 'Ilie curves appear 
flat, and the banks appear nearer together 
as they go farther away and finally vanish at 
a point on the horizon. 

By looking at similar objects and holding 
a pencil along the lines or against them, 
the slope is seen easily. 

The Italian painter of the Early Renais¬ 
sance, TJccello, was the first to give a great 
deal of thought to the way in which lines 
appear to run when seen in perspective. It 
is said that he became so intrigued with the 
study that he sat up far into the night 
working at problems saying, “How sweet a 
thing is perspective," In liis battle piece in 
the National Gallery, the little men and the 
swords lying about in queer foreshortened 
positions show how absorbed he was in it. 
Tile picture is a beautiful decorative panel, 
but the delightful wooden figures of horses 
and men make it clear that he was thinking, 
as he worked, about perspective and design, 
certainly not about the noise and movement 
of battle. 
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PLATE III, prow WE SEE-3 


Tlie drawings on Plate III show some 
objects in nnusual perspective—a boy lying 
on the ground feet first, a chair from abo've, 
a duck from above, a dog looking out of a 
window from immediately below, They 
arrest attention because the points of view 
are less usual than those of Plate II, 

Generally, things are drawn from points 
of view which show their structure, their 
characteristic appearance, and their position. 
The lines and, if necessary, the colours or 
tones arc copied as they appear with the 
intention of clcscnbing or reproducing the 
object fis realistically as possible. 

Since the 13th century at least painters 
have been trying to express realisnj, hut 
that is only one way of working. 

At the pre-sent time many children arc 
given materials, shown how they are used 
and then encouraged to express themselves 
freely, without being bothered with theories 
and ways of working, A great deal of most 
interesting work is being done, but some 
people are uncertain about it, because they 
do not understand it. 

The way in which a subject is worked out 
should depend uppii the subject, A child 
who is interestGcl in the structure of animals, 
or cars, or boats, presumably will want to 
make drawings which explain his special 
interests, whicli will suggest the relative 
proportions and give a good impression of 
the general appearance of the objects. For 
his purpose he will try to make careful 
descriptive drawings, and certain principles 
of perspective will help him. In nature 
study, too, perspective drawings are wanted 
quite as often as scientific drawings. 

But the structure of an animal and the 
story of an animal are different things. To 
draw the story of a dog one has to be thinking 


all the time—what is that dog doing? To 
be called back from that to consider—is the 
structure right?—are the lines as they would 
appear?—is to break the sequence and take 
the life out of the picture. It seems impos¬ 
sible to express the vitality of a jumping 
horse yet make a drawing which shows its 
perfect structure at the same time. The 
horse would not be entirely without structure 
—that would make the drawing meaningless. 
There would be sufficient structure for the 
purpose. 

If a child is expected to draw continually 
from the kind of object which shows most 
clearly how lines appear, he is working at 
a theory for its own sake. It is quite another 
matter if he knows how to make use of cer¬ 
tain simple principles, to make the drawings 
of things which are of real interest to him 
rather more clear and useful, Continual 
copying, even from interesting objects, is 
confusing because it is a way of working for 
one purpose only. It is possible to be such 
a slave to reproductive drawing that it is 
impossible to become free again. Reproduc¬ 
tive drawing has a great and useful purpose, 
but it is not considered the highest form of 
drawing. Certainly it is most laborious and 
very often entirely lacking in vitality. It 
does not seem natural for a child to do more 
of it than is necessary to help him in his 
purpose; and even then with the knowledge 
that the spirit of a thing matters far more 
than the letter. 

To encourage original thought in this 
direction, teachers might ask pupils to make 
a collection of sketches of common objects 
drawn from unusual angles. The children 
could then exchange books, and try to guess 
what are the objects drawn by the other 
pupils. 
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PLATE IV, LIGHT AND SHADE 


The top sketch on Plate IV shows a hay 
stack, distant fields, hedges and trees, It is 
an eflect in tones of grey of a misty light, 
The faint colour has been ignored and the 
tones have been copied as they appeared, 
chiefly in silhouette, 

The lower sketch is of similar objects, but 
in a strong light. The colour of the dark 
side of the stack appeared darker at the near 
edge and graded lighter as it receded. Most 
of the colours appeared to grade from dark 
to light or from light to dark. In this, the 
form of the objects has been expressed. It 
could have been clone by copying the tones 
as they appeared, but the gradations were 
ignored and the tones run on flat. 

If black and white drawing only is done 
and colour is ignored too much—especially 
in copying the tones of cubes, cylinders, 
and other similar chill objects—‘sensations 
of colour are not interpreted, and the 
sense of colour remains more or less un¬ 
developed. Children who draw in this 
way often do not understand what they are 
trying to do, or how to make use of the 
principle of light and shade in a simple 
way. 

Indiscriminate shading leads to many 
difficulties. If the principle is not understood 
shading has not much meaning; and if the 
pencil or pen is wrongly used or the wash 
badly run on, the drawing is extremely 
unattractive. Notebooks are very often 
spoilt in this way. Notebook drawings 
should be clear, descriptive, and more or 
less diagrammatic. Simply drawn perspec¬ 
tives amplify the plans and elevations and 
show the structure and form sufficiently 
clearly. "Washes of colour are often helpful 


and necessary, but even good pictorial 
explanations of form are rarely, if ever, 
suitable. 

Before working in light and shade it is as 
well to know how to run on a flat and a 
graded wash, and how to make a flat and a 
graded tone in chalk, pencil and pen, as well 
as to realise what is really being done. Wash 
seems to give a more lovely quality of shade 
than pencil or pen, and it is the quality of 
the tones which gives a drawing in light and 
shade a pleasant value. Contrast, the 
essence of light and shade, is seen perhaps 
most clearly and delightfully in drawings 
in silhouette. People, animals and birds 
are good subjects. The shape is so clearly 
and simply seen that it arouses the desire 
to make attractive balanced shapes and to 
arrange them well. 

Effects of light in mist, in twilight, in rain, 
in lamp or candle light, make fascinating 
subjects; but they are so lovely in their 
effects of colour, that even while thinking 
about them, the cold black and white seems 
to take the life out of them. If, occasionally, 
the form of objects is suggested slightly in 
rapid life sketches, it seems to allow a greater 
freedom in drawing and to be helpful 
Sketches, measured drawings of buildings 
and drawings for woodwork can be consider¬ 
ably helped by shade which explains the 
form and the relationship of the forms to 
each other. If a boy is interested in the old 
buildings in his town or village and can use 
the principle in a simple way to help him to 
understand form generally and architectural 
form especially, he is using the principle to 
help him to think and to express, himself 
more clearly. 







FLATE IV 

Light and Shade 

Those two sketclics arc ot tlic same view, but one was draw in a IhooUio^ Tlicy illiislralc liow 

ossentlal 11 Is that the principle ot shading should be thoroughly understood to produce slgnificanl skelcbca. 
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PLATE V. HOW TO MIX WATER COLOUR 


A child should not need to be taught to 
draw, because drawing is a natural activity. 
He can, however, be helped to think intelli- 
gejitJy about all that lie sees and to express 
himself intelligently, and he needs a variety 
of materials and to be shown how to use 
them. 

Materials and tools determine the character 
of work almost as much as the person who 
is doing it. Water colour is a medium which 
gives a great deal of pleasure; it is so sensitive 
that it arouses the colour sense until colour 
becomes something to think about, and 
it is inost delightful for simple direct 
sketching. 

Charts of students' colours, samples of 
papers and other materials can be had from 
the recognised artist’s coJourman, Crimson, 
vermilion, Ostwald orange, gamboge, yellow 
ochre, viridlen. ultramarine, Ostwald purple, 
burnt sienna, make a good student's palette. 
These few colours are sufficient. Their full 
intensity is seen on a white rough-surfaced 
paper, A large brush encourages more gener¬ 
ous work. Dirty pigments, dirty palettes, 
grey water, cannot give clear vital colour. 
Two jars of water are used, one for washing 
the brush and one containing clean water for 
mixing, 

Use each pigment in turn. Mix a puddle 
of colour and find by experiment how to get 
tile full colour from each one. Before paint¬ 
ing, tilt the board, Begin at the top with a 
full brush and run the colour on horisrontally 
and down. Keep the board sloping until the 
colour is quite dry. Do not go over the surface 
a second time. A pigment cannot give more 
than a certain intensity of colour; if, after 
mixing a certain amount of colour more 
colour is added, the patch will be dark and 
look dull when it is dry. Look at the colour of 
each pigment at its full intensity: crimson 


is a rich purple red, vermilion is an orange 
red, yellow ochre is a brown yellow, gamlJoge 
is a cool yellow, Each colour at its full 
intensity has a particular tone; yellow is 
lighter lliati orange, orange is lighter than 
blue. 

It is good practice to do some drawing 
directly in brush and also with strong pencil 
line and wash with these few colours, without 
mixing. By working constantly with a few 
full rich colours, each colour in itself and its 
effect on other colours is realised, 

Experiments will show what can be done 
by mixing. Gamboge and a touch of viridien 
give grecn-ycllow. Orange and burnt sienna 
give brown-orange. Viridien and gamboge give 
ycllow-grcen. Purple and crimson give 
crimson-purple. Burnt sienna .and ultra- 
marine give grey-brow/}, bi-own-grey and 
grey. A colour is not made darker by adding 
more and more pigment, but by the addition 
of a certain colour or certain other colours. 
Crimson, a touch of ultramarine and burnt 
sienna give dark crimson, Viridien, ultra¬ 
marine and burnt sienna give darlc green, 
Ultramarine and burnt sienna will give dark 
blue. Purple and burnt sienna will give 
dark purple, Burnt sienna, crimson and 
ultramarine will give dark brown. 

Learniug to see colour, to mix pigments, 
and to get clean vibrating patches of colour 
is a matter for sketch after sketch. Museums 
and schools have created an idea that nothing 
but carefully "finished” work is of any merit. 
Rapid fresli sketches showing the lights and 
darks of clean coloured objects, sketches 
from life with suggestions of flat colour run 
on and untouched are far more sincere than 
a good deal of "finished” work. 

It is useful to make clear notes of the 
colours which have been used on all experi¬ 
mental sketches. 




PLATE 

Mixing and running on Water Colour 

l.e.irninn (n mi\ waliT cnloiirs is Iho firsl and most imporlanl pari of water coloui sketcliiiig. ll i' iJiipns^iblc Ui inakp frosli, 
vital skclcliib unless (lie riiiKlaiiieiilat fcchnicaUlics ol llic ciall arc uiidcrslccd. 
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PLATE VI, THE WATER COLOUR BRUSH 


Large brushes cover the ground quickly 
and tluis give a sense of power. Small ones 
prevent freedom and produce small work, 
for which alone they should be used. Brushes 
have to be carefully chosen because they 
must come to a perfect point. Red sables 
are the best but squirrel hair is less expen¬ 
sive and a No, 10 is a useful size. They 
must be kept clean and not crushed out of 
shape. Never stand brushes on their tips 
or they will be ruined. Licking a brush 
spoils the point, which can be made by 
drawing it down a piece of blotting paper, or 
dipping it in water and shaking it. The point 
of a brush is more sensitive than that of any 
other medium. It encourages aflowof line and 
colour which makes'it most pleasant to use. 
Rapid line sketches drawn freely over the 
whole of a large piece of paper help to pro¬ 
duce facility. The lines cannot be nibbed 
out. They must be direct, which is a very 
useful training. If a mistake is made it has 
to be accepted Drawings should be sincere, 
but "perfect” work is far from being always 
the most attractive or interesting, Some¬ 
times the charm of old work is to see those 
inaccuracies, or straightforward corrections, 
which make them simple liuman documents. 

Flowing line work can give rhythm and 
vitality. Before drawing the fins of the fish 
and the spine of the hedgehog in Plate VI, 
the directions of the strokes were realised 
and decided; then the lines were drawn 
evenly and rapidly without a break, 

A subject for silhouette should explain 
itself clearly by its shape; also, it should be 
attractive in shape. To get a good surface, 
all shapes, large and small, are run on with 


a wet brush, The drawing board should be 
tilted and the painting begun from the top. 
The shape is formed quickly and decidedly 
as the colour is run on. It is always best to 
work as horizontally as possible, otherwise, 
going back to the top of the surface may 
mean running wet colour into colour which 
is already drying, and the surface will be 
spoiled at once. In silhouette drawing, one 
has to work as one can—horizontally, 
vertically or slanting—therefore it has to be 
rapid to prevent uneven drying. 

The hedgehog is in flat wash and line. 
The flat wash for the nose and face were run 
on first. Then the brush was regulated and 
radiated to give the rliytlim of the spines. 
The head was dry by then so the dark shapes 
of the nostril, the ear, and the still darker 
shape of the eye were drawn in. 

Drawings which are neither line nor silhou¬ 
ette are a combination of carefully drawn 
shapes and lines. Whether the colour area 
is flat or graded, it has to have meaning, 
so that it is as well to be able to control the 
brush easily, 

Line work is refined. Silhouette is powerful 
and convincing. Direct brush drawing has 
a peculiar charm. The slight changes of tone 
in line and wash give it its peculiar quality. 

Curled autumn leaves, trees in winter, 
swimming fish, running zebras—such sub¬ 
jects give opportunity for drawing in rapid 
rhythmic lines. Naturally, children like 
movement and humour; brush drawing 
gives a good opportunity of exercising both 
simply and easily. Effects of contrast in 
the size of the subjects, or in tire tone or 
the colour, add considerably to the interest. 




PLATE VI 

SKEtCIIKS WITH THE WaTKR CoLOOR BrOSH 

This Plnlc illiistralcs a varicly of cllccls possible with the water colour brush. In eve) y rase, llu' desiicd ufiei'.! ^vn^ ilcuiiled 
upon before (he sketch was begun, Ihiis nisnnng viyul, firm work. 
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PLATE VII. HOW TO RUN ON WATER COLOUR 


Mental laiincss on the part of tlie pupils 
Is a difficulty which all teachers will have 
to face. There is the temptation to use the 
wrong materials, to work untidily and with 
dirty water and palettes^ and to go over the 
drawing again and again, trying to think it 
is getting better, It is far easier to begin 
and go on in a way wliicli will give clean 
vital colour, 

Colours in nature blend one into another 
and grade from dark to light and from light 
to dark with no perceptible change. Autumn 
leaves are rich examples of blended and 
graded colours, To blend the colours in a 
leaf first mix each colour tliat is seen, separ¬ 
ately, Slope the board and hold it steadily, 
Begin at the top of the surface and, working 
liorizoiitally down, run on each colour as it 
comes, The running down has to be allowed 
for but it is easy to discover when to change 
from one colour to another. The second 
leaf on the beech spray in Plate VII grades 
from dark to light, but it is in a difficult 
position, The dark was begun at the top 
and run horizontally down, then a brush of 
water was swept down the right side. 

The dark of the chestnut fruit was run 
down very quickly, and the liglit swept 
down on either side of the dark. The colours 
were thus made io blend and grade without 
a hard edge. 

The third leaf on the beech spray had, at 
the top, two dark patches with liavd edges. 
They were run on first with a wet brush, 
When they were dry the light colour of the 
rest of the leaf was run down to the dark at 
the bottom of the leaf. When this was dry 
the lowest dark patch was put on. 

The first bccch leaf was rich dark brown 
in colour and the bud stood out light against 
it; therefore, whichever was painted first 
had to dry before the other was put in. 
Again, the dark of the chestnut leaf was 


left to dry before the light colour of the 
curled end wa,s run on. 

Experiment soon shows how to guide and 
control the colour. It does not matter if 
the patches and changes do not come exactly 
in the .same places as they do on the leaf. 
It is far better to get the vitality of the 
colour, which gives the spirit of the leaf. 

Going over a colour again rubs and chokes 
the surface of the paper and the colour 
gradually appears more dark and dirty, 
Decide what to do and concentrate on that, 
If the result is unsatisfactory, make a fresh 
beginning, 

Tlic following suggestions may be helpful 
ill introducing children to this section of the 
book. Use a large brush, show how to pre¬ 
pare the colours for a leaf and how to blond 
them one into another without a hard line. 
Show how to grade a colour from dark to 
light and from liglit to dark, Explain that 
it is very often necessary to let a colour dry 
before putting on the one next to it, Help 
the children to understand that if they really 
want to know how to use colour they must 
make experiments and discover for them¬ 
selves ; it is thrilling to be able to get beautiful 
colour. 

Leaves of all kinds are useful for experi¬ 
ments, In autumn, beech, chestnut, and 
oak have rich cotoiirs. Cabbage leaves are 
usually most attractive in colour. An orange, 
a green apple, a lemon, a radish, pieces of red, 
orange, yellow, green, blue and violet paper 
folded and placed like the book in Plate I 
make good models. These are not useless 
exercises, they develop the sense of colour, 
Artist.s are not the only people who want to 
know what colour has to teach them. Every¬ 
one has to choose clothes and furnish houses 
and do numerous things which it is impossible 
to do really well without knowing something 
about colour; also, we learn by doing. 



PLATK 

Running on ^^^ATER Colour 

TL iscssonlinl lo Icacn to biciul water colours softly. Leaves aflord excellent esamiilesfoi cxpcrimciUs, for it is only by conslanl 
trials llial finally the rlglil use of coioui will bo dibcowred. 
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PLATE VIII, POWDER COLOURS 


The substance of powder colours makes 
them suitable for work on a large scale. 
They have not the same sensitive quality 
of ordinary water colour which is so valuable 
In the development of the colour sense, but 
because they get over large areas easily they 
give confidence with which to tackle bigger 
work. 

Too much small work gives a cramped 
outlook, and it docs not give the joy and 
freedom which should bo qualities of develop¬ 
ing expression, Those who do not want to 
do large drawings may like to do larger 
pieces of craft work. The value of working 
in generous proportions is great. 

Everyone need not do large work at the 
same time. It is best to encourage children 
to plan and work out their own varied 
ideas in the ways which are most suitable 
for their purpose, 

One of the great advantages of large draw¬ 
ings is that they have to be seen from a 
distance. It is necessary to stand to work 
at them and move away to look at them, 
Sitting for a long time at a piece of work 
which may be going too slowly sometimes 
results in a sleepy, inactive mind, 

If it is not possible to have an easel, the 
drawing can be put on the seat of a chair, 
leaning against the back. 

A rough-surfaced paper is required for 
colour work. Beaver board is useful for 
particular pieces of work, A hog hair brush 
is used for large surfaces, and a large water 
colour brush for smaller ones, Two jars of 
water are required. The colour is taken and 
mixed with a small palette knife, whicli is 
always cleaned after use, Nests of saucers 
which fit together are most .satisfactory 


because colour will keep moist in thern for 
some time, 

The colour can be used either thick or 
tliin but in order to obtain a good surface, 
it should not be too thick. The mixture 
should be smooth and sufficient colour for 
the purpose should be mixed at the beginning. 
The colour cannot be judged until it is dry, 
and if enough is not mixed, it takes a long 
time to match it. 

Whether it is used thick or thin, it should 
be rim on evenly, to dry flat. 

It is best to decide what to do and to work 
directly, accepting mistakes instead of going 
over the surfaces a second time, Direct 
work always has a far better quality and is 
usually a more intelligent way of working. 
Indecision in drawing is not helpful. 

'Hie brush should be quite clean before 
taking and laying on a new colour. 

If colour that is left over is well moistened 
it'can be used again after the superfluous 
water has been run off. It is not advisable 
to use colour which has gone quite dry. 

Meanness in saving colours of any kind is 
not really wise. With these colours, it is 
better to consider what will be wanted, and 
then to clean the palettes after use. It is 
far more pleasant and encouraging to begin 
work with clean palettes and fresh colour. 

These large areas of colour not only give 
great opportunities for vigorous work but 
also they give rise to a sense of ability, at 
the same time suggesting possibilities for 
many lands of original sketches. The effect 
of colours on each other can also be seen 
clearly, tlnis arousing a desire to choose 
them carefully and arrange them to their 
greatest advantage. 





PLATE VIII 
Using Powder Colqvr 

Powder ooloui U uBcful (or covering » large area ol space, thas givliig SCtqic lor greal (rccdoni. It also encourages the desire io 
produce vital lorcclul drawirgs, and en account ol Ibe boUnesao/ treaiment aecessar/j gives coniideflcc to ilic liu^id pupil. 
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PLATE IX. THE PRACTICAL VALUE OF DRAWING 


As children get older they often lose 
interest in drawing. Two of the reasons 
may be that they do not realise that it is a 
wonderful means of expression and that it 
makes us think about what we see. It has 
always been a means of expression, and the 
carvings, paintings and drawings of the 
various races, nations and schools give a 
great deal of information about the people 
who made them and the times in which they 
lived, Children's drawings arc also records 
which show their interests and imaginations, 
their observation of people, of nature, in 
science and in other things. By practising 
drawing, we come to sec the colour and 
proportion of whatever is before us in a 
different way: to think over what we sec 
and understand what It means. Wc become 
more sensitive and recognise people and 
animals of good appearance, houses and 
furniture which are good in proportion 
and pleasant in colour; we come to prefer 
the best, realising these are signs of 
essentials and that they are important. 

We begin to want good colour and propor¬ 
tion in our surroundings as the Greeks wanted 
fine Well-proportioned people as well as 
graceful statues. 

Colour is so attractive and so vital that 
once its effect and value arc realised, it 
becomes a matter of absorbing interest. 

One beautiful effect of colour was oblaioed 
in the living-room of a farmhouse in Cornwall 
during tlie winter. The walls were plain and 
light, the windows low with a broad seat. 
The furniture was thin, dark oalc. Here and 
there were pieces of coloured china and 


pewter or a great flat dish of oranges. The 
fireplace was red brick, with logs always 
burning. At tea-time, the table was lit 
with a large lamp and its shade sent a warm 
rosy glow over the whole comfortable room. 
The impression was one of colourful vitality. 

Lately, I have watclied another house 
change its tenants. The old atmosphere of 
colour and flowers and life is gone, The 
windows are generally shut and blocked with 
old dark furniture and dull curtains. At night, 
the lights are dull and the curtains are 
gloomy. There is no vitality. It is obvious 
that light and colour are not precious to 
the new tenants—no one thinks about 
them. 

A collection of postcards and small repro¬ 
ductions of drawings, paintings and carvings 
of subjects witliin children's interests (begin¬ 
ning with the prehistoric animal carvings) 
is useful. If a boy has his one interesting 
picture he can write what he discovers from 
it; he can read another boy's drawing also, 
and realise that they are all records from 
which much can be learned. 

Children can demonstrate for themselves 
wliat is shown in Plate IX—that making a 
picture, choosing aiid arranging flowers, 
staging a play, clioosing and arranging 
furniture, all mean choosing and arranging 
colours, shapes and lines. If the shapes and 
colours in each case are as simple and large 
as possible, the idea is clccar. 

If the scene for the play were staged first 
in dull uninteresting colours and then in 
clean, clear ones it would demonstrate the 
vitalising effect of colour. 




PLATE IX 

TuK Practical Value of DhatiVing 

grdUficd. A training in diawing makes .1 possible 10 arrange fl«ms,si.Ec i 
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PLATE X, PROPORTION AND STRUCTURE 


Line or proportion is an outcome of 
structure, nnd in nature and in simple 
sfraiglitfonvard ci’aft wor](, the structure 
results froin necessity, 

A bird is an example of nature providing 
for circumstance, The body has to be com¬ 
pact and light, thelcfore the bones arc 
iiollow and the heavy parts are near the 
centre of gravity. Tlie liead, wings, tail and 
legs arc light; the heavy muscles to work 
them are close to the body. The light 
tendons go to the outer parts. The eyes 
adjust to distance and moving objects with 
the utmost rapidity. 

It would be very good if every part of the 
things which we make were necessary and 
able to do their work perfectly, Most simple 
things are Uhe that. 

A circular bowl for food or drink is a per¬ 
fectly balanced form: sometimes it has a 
small base which makes it more convenient 
to hold; it is neither too shallow nor too 
deep for convenience; for cleanliness it is 
smooth inside and out. A spoon lias a bowl 
for food or drink, a slender stem with which 
to hold it, a more weighty end for balance 
and finish. A pail is made in a size to take 
as much water as it is convenient to carry; 
the handle holds it loosely so that it can 
sway without spilling; it is raised wth 
a rim about 2 in. from the ground, so 
that the bottom will not wear away so 
readily, 

When people had to make the things wliich 
were needed for everyday use before machines 
took the place of hands, they were interested 
in finding the materials which were best 
suited to their purpose, and in fashioning 
the materials to make the most serviceable 


tools. It was that keen sincere desire to 
produce the best which has given the colour, 
proportion and charm of the past. 

The really good thing fulfils its purpose 
as well as possible—an animal, a plant, a 
play, a diair, a picture—the parts of each 
and their arrangement are necessary for the 
fulfilment of its purpose. 

Suitable structure is not mean. Poor 
proportions will ruin anything. Narrow 
doors and fireplaces can spoil a well-propor¬ 
tioned room. A narrow path in a small 
garden is less useful than a wide one, and in 
addition it makes the garden look still 
smaller. A small room is better with one or 
two large comfortable chairs than several 
small uncomfortable ones. 

It will interest children to talk over and 
think about the structure of familiar animals 
and plants, to discover the necessity for and 
the perfection of their foiTns, It is illuminat¬ 
ing to look at some of the things which are 
in daily use. Cups, teapots, jugs and various 
other tilings of a similar nature (which 
should be as simple as possible) are made 
frequently with useless forms and ridges 
wliich make it impossible for them to be 
kept really clean. Houses are still full of 
ledges and ridges which are only dust traps, 

A straightforward understanding outlook 
concentrating on essentials, avoids these 
unnecessary additions as superfluous. 

Well-chosen, fairly large photographs of 
a well-bred horse or dog taken from the side, 
of the Roman letters from Trajan’s column, of 
simply furnished rooms, of well-proportioned 
furniture, would emphasise the pleasant 
effect of simple structure and good pro¬ 
portion. 



PLATE X 

S™p..e NECEBSIKV „„k, .,„,o,»o 

I Ike mostBimrlc objprts- n ' 


•Ihi. Plate illustrates ^>0 necessity cl n.xl guod prnporlieu. 

! outcome of HPcesslLyi and Irom slnicliinsis aeveioi 
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PLATE XI PATTERN A'HICH IS AN OUTCOME OF STRUCTURE AND ADDED 

DECORATION 


Tlie striictui’c of many things necessitates 
an even repetition of similar parts which 
give a pattern in the making, The structure 
of the honeycomb, the repetition of the 
scales of fish give beautiful patterns. Weav¬ 
ing, building with brick, rope making has 
.similar results. But from the earliest times 
there have been people wlio, simply for 
pleasure, like to acid decorations to their 
work, 

Among the earliest added decorations were 
those made by the preliistoric potter- The 
simple crude marlrings on some of the 
unevenly shaped pots seem to have been 
done ill an idle absent-minded way, as one 
sometimes makes a pattern with lines or 
clots on the blotting paper. Others show 
some beautiful rc.sults requiring far more 
concentrated effort. 

The Normans must have been attracted 
by the idea of the rope and the rhythmic 
flow of its strands. The cable moulding is 
an effective addition to tlicir solid structure. 
The fish-scale pattern was equally pleasing 
to them for there are numerous examples 
of it in their work. 

Added decoration is a matter for individual 
choice, but unfortunately the practice of 
making patterns and decorations for no 
purpose hag somewhat robbed the word 
design of its true meaning. 

In designing, planning, arranging any¬ 
thing, the first thing to think about and then 
to remember all the time the work is being 
done is iis Purpose. What are the essentials? 
Arc they here? Are all these parts really 
necessary? In time, the artist having this 
point of view discovers the right materials 
for requisite parts, and the best arrangement 
for the purpose. There may be a pattern in 


the making. If there are added decorations 
they should be planned from the first. 

Perhaps it is a little false to begin with 
the intention of making a good design, of 
getting repetition and good balance for, by 
concentrating on the essentials, the design 
should work itself out. 

Balance is necessary. Nature is balanced. 
The desire to make things balanced is 
natural to most of us, and on the whole we 
find it satisfying. The arrangement of the 
ornaments on the mantelpiece is one of the 
most common results of our jjassionate 
desire for balance; the careful arrangement 
of a plant between evenly draped curtains 
is perhaps the most amusing one. 

With the children it is advisable to discuss 
pattern which occurs in the making, 
and in added decoration, explaining that 
such decorating is a secondary considera¬ 
tion. We begin work by thinking over its 
purpose and keeping that in mind the whole 
time, whether or no we add decorations. 

Making useless things destroys interest, 
encourages poor results and creates a wrong 
outlook. If a boy can make a toy, or a 
chair, or a bookshelf for his home; if a girl 
is making clotlies for herself or her sister, 
the work is a matter of keen interest and the 
adjusting of part to part and colour to colour 
is a pleasure, and the innate spirit of crafts¬ 
manship is satisfied. Discussion can discover 
where proportion has been mean, what parts 
could have been done without, what propor¬ 
tion seems right, and in \vhat other ways 
the work could have been satisfactorily 
done. 

Good taste is personal; but by creating a 
keen desire to see how simply a thing can be 
done its development is greatly encouraged, 



(IlflccciU kind. 
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PLATE XIL MATERIALS 


No one can be really successfal if he 
works with materials which are unsuitable 
for his purpose. A good craftsman tries 
different tools and different mediums in 
order that lie may make a right choice, 
Some people do not study materials or 
trouble to find the best for their-purpose; 
through ignorance or carelessness they choose 
unwisely and the work is unsatisfactory 
because it cannot fulfil its purpose. Learning 
about materials means a good deal of search¬ 
ing out and a great many trials, but it saves 
time in the end and gives confidence for 
work. 

The purpose of any work has to be care¬ 
fully thought over before the materials for 
it can be chosen. The binding for a book 
has to be suitable for the person who is going 
to use it and for the book itself. A dress has 
to be suitable in texture for the wearer and 
for the time and place when it will be worn; 
the colour has to be right for the colouring 
of the wearer. 

The frame of a picture has to help the 
picture and take its part on the wall where 
it will hang. Large white mounts and small 
black frames may be neat, but they are so 
dazzling that the eye cannot concentrate 
on the picture. They attract the eye in the 
most unpleasant way and so destroy the 
harmony of the wall. 

Curtains should not annoy the eye from 
the outside (if they are seen) or from the 
inside either by their texture, or by their 
colour. Both the colour and texture should 
be right /or the room and tlie time of year. 
Some really attractive curtains were in a 
room where sheep used to wander past the 
window, They were gi'een with pictures of 
sheep all over them, The walls were white 


and caught the sun, and the room was 
simple, so that the pattern was not over¬ 
powering but attractive. 

Another room had for winter use blood- 
red velvet curtains of a beautiful texture; 
another pleasant patch of colour was made 
by a vermilion twill curtain which caught 
the sun on its folds in a most cheerful way 
in the morning. 

It is a help to have a choice of material 
in any craft and to make small trials in 
different ones to learn their nature and how 
to use them, This introduces a subject of 
vast importance; it exercises the imagination 
and develops an intelligent creative outlook. 

Similar things could be worked out in 
different materials—baskets in rush and 
cane; bags in woven stuff and canvas, the 
materials being adjusted in each case to 
size, shape and particular purpose. 

Naturally, children should learn to do 
what they can with what they have. It is 
fun; it is a marvellous exercise of intelligence 
and a fine thing to have to do. Children 
should learn to use inexpensive materials 
first. Prehistoric people had such a great 
desire to draw that their interest made them 
find adequate materials, They had sufficient 
interest in colour to discover red and yellow 
ochre and a black for painting. A time 
comes, however, when good materials have 
to be chosen and used. Samples and pictures 
of good materials in use for clothes, furniture, 
household and other purposes would train 
the children to make a useful and suitable 
choice when opportunity occurs. 

Money is wasted so often and the appear¬ 
ance of homes frequently spoilt, because 
people have not learned to think about these 
things. 
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PLATE XIII. COLOUR AND PROPORTION IN EVERYDAY LIFE 


Tile desire to know about colour and 
propoition and materials is not the begin¬ 
ning and not the end, Certain things are 
here drecidy and tlie new things have to be 
’considered also, 

How is good colour and proportion to 
come out of bad, and how are new things 
to be kept in order? The old things have to 
be made clean and t]je new things have to 
be kept clean. Any surface which is dirty 
cannot look its best. Walls or floors or 
windows or clothes-—nothing can look clean 
unless it is dean, and kept dean regularly. 
People sometimes wear dark clothes and 
use a dark paint because they think they 
will not show the dirt; but dark colours 
absorb most of the light which falls on 
them and when tliey are dirty they reflect 
spots of drab gi-ey light and have a most 
depressing effect. Dark surfaces have to 
be just as clean as light ones to be in 
order. 

Space is also necessary. How many houses 
and rooms and cupboards and gardens are 
stored with rubbish which "may be useful 
sometime?" How many walls still arc hung 
with useless ugly pictures in dingy frames? 
How many dreadfully shaped ornaments 
and jam jars still ruin the flowers that are 
crammed into them? A little more waste 
would be preferable for space is more pleasant 
than any of these things, 

The study of appearances, how to get 
them and how to keep them, is not useless 
or superficial—rather, it gives direct contact 
with realities. 

The appearance of drab colours is depress¬ 
ing—it means that there is lack of vitality 
behind. The appearance of sordid things is 
unpleasant—it means an absence of things 
that matter. Right training leads us to be 


sensitive and shudder at tliese things—then 
there is hope of change. 

Unfortunately, it is usual to be attached 
to tile familiar, simply because it is familiar, 
without realising its effect. It is possible to 
have beautiful things or ugly things always 
before one without being conscious of them. 
Tile schoolroom should be as bright and 
artistic as it is possible to make it. One or 
two good pictures, a few flowers in season, 
spotless cleanliness, a new dress, a smart 
hat—all these things, individually insignifi¬ 
cant, can collectively have a marvellous 
effect on a child’s temperament. 

It is easy to draw a child's attention to 
colour in the country. There are buttercup 
fields, orchards of apple blossom; sunny 
spring Tnorniiigs, sunny frosty mornings, 
feasts of colour everywhere. They can be 
the means for arousing a real desire for clean 
dear colour in everyday life. In town, drab 
colours are all too familiar and the teacher 
has to depend much more on herself to 
arouse a desire for clean clear colour. 

To work with clear colours in craft work, 
to leam to be clean and bright in appearance 
and to take care of one's possessions and 
use them in the right way, makes the subject 
eminently practical. Because it is possible 
to have things before one without knowing 
it, slow minds want practical ways of arousing 
Uieir attention—to make an untidy cupl^oard 
clean and tidy, to keep it tidy, to do a large 
piece of work in beautiful colours—such 
things are stimulating. 

Different mentalities are stirrred in different 
ways to think about what they see, and are 
only gradually encouraged to make practical 
use of tlieir observation in everyday life. 

Order, in its highest sense, is closely akin 
to beauty. 




PLATE XII f 

Space 

Tlic arlisLic quality of space is oUcn forgot Irn. Order anil beauty arc closely allied as can bubrcii (roiu llic cxnniplcs in llio above 
PlaLr, wUern. Llic wide sweep ol tlic hills and the uiiciowdcd room nrc far more bcaiitilul (liuix weulcl be an overcrowded scene or a 
room lull of uscIcssoriiBmcnU. 
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PLATE XIV. MEMORY DRAWING—i 


The boy reading in Plate XIV is a character 
sketch from memory. As I drew, I thought 
intently about his personality, I remembered 
his thoughtful manner, and characteristic 
movements; how carefully he would hold 
the book and think over all that he was 
looking at. The sketch is not freely drawn 
because I did not think about his personality 
only—I thought about anatomy and perspec¬ 
tive also, I I'emembered tliat I should see 
on top of the head, the face would be short¬ 
ened, and I should not see (he neck; the 
shoulders would be forward and the back 
comfoi'tably rounded. I recalled the slope 
of the shoulders, their breadth, the position 
of the armpits, the foreshortening of the 
forearm, the slenderness of the widsts, and 
the Cliffs going loosely round them. I remem¬ 
bered that in this position the hips would 
appear broader than the shoulders, and the 
upper part of the legs very foreshortened. 
I did not try to think out the actual tones 
which I might see with the light on the left 
of the figure, but made a simplified suggestion 
of the form, 

In any kind of drawing, but especially in 
life work, the spirit of the thing is seized 
at once, or not at all. Having got it, it is 
better not to try to improve it, and whatever 
has to he added should be put in carefully. 

Vital personality can hardly be got by 
rubbing out and retouching. For this reason 
a brush or a pen are both useful, because it 
is not practical to rub out either paint or ink. 

Drawing indirectly means being undecided, 
a habit which can become very annoying 
and spoil a great many drawings. There is 
another point of view—a sincere piece of 


work may have many mistakes, but the 
sincerity of it gives it value and the mistakes 
make it a human document, 

People viewed as subjects for the artist's 
pencil or brush quicken observation and 
stimulate expression more than any other 
subject. After concentrating on an interest¬ 
ing personality with the idea of sketching, 
I find it easy to make a drawing from 
memory; I thinlc that after a little practice 
anyone who 1ms a real desire to draw will 
find the same thing. 

Character is shown in a person's whole 
figure—in his structure, pose and action— 
not only in his face. A back view may be ns 
good a character sketch as a front view. 
Older children begin to notice and to think 
about the characters of people and some like 
doing character sketches. If they are encour¬ 
aged to draw as they like—freely if they 
prefer it, or in perspective if they find that 
way best—this may be a direction in which 
mental development and expression can go 
fonvard together, 

Whatever subjects are found interesting 
or in whatever way the drawing is done, a 
child should know what he is doing and work 
intelligently. When he is working from 
memory he should know it and realise that 
he is drawing by recalling past impressions. 
He should discover that it prepares him to 
sec things, and makes him pay more atten¬ 
tion to what he sees, He should know 
the use of memory in creative drawing, but 
realise that reproductive drawing either from 
tile object or from memory is not a pre- 
pai'ation for creative drawing only; the two 
go on together. 





PLATE XIV 

MliMOllY CllAUACTEIl SkKTCH 

This skelcli Wds dcawi lo express Llic cliaianUi of Die inoili'l, alDuiiiSii aUpiilion was also paid to coirecl propoi lion. All memory 
(Irawiilg sllOllkl aiin at expressing the persanalily ol ilic suhjocl, .iiitl lor Ihib reason, ilnrp shotiUl be no nibbing out, 
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PLATE XV. MEMORY DRAWING—2 


Plate XV has some memory sketches of 
the Beilcshirc Downs in aiihimn, the Fens 
in flood and the Swiss Alps in summer. I 
chose these places because, for various 
reasons, I am interested in them, and being 
interested made me want to draw them. 1 
chose them also because of the difference 
in their structure. 

The sketch of the Downs is of a particular 
spot, I remembered the strong even lines of 
ploughed field in front; 1 remembered the 
rounded hills with the white chalk gleaming 
through the grass, giving a wonderful 
opalescent quality to the colouring; and the 
rounded clumps of beech on top of the hills. 
I recalled my walks round the hill on the 
right, looking down into the valley at the 
farm with its warm coloured ricks and shelter¬ 
ing trees and green grass. 1 remembered the 
distant country, 

The Fens were under water; the water 
creeping up to the farms, the gate posts just 
appearing, the tree trunks submerged, tlie 
stacks just going to be submerged—the 
effect of such vast stretches of land in this 
state has a peculiar fascination. 

The Alps attract me partly because 
momitains are less familiar to me, but chiefly 
because of the peasant life and the colouring. 
The distant snowy mountains and the 
intense blue of the wide valley against the 
near green grass up which the woman is 
climbing with her basket full of food for 
the cattle is a panorama not easily forgotten. 

I think we recall things in different ways. 
I do not visualise faces, although I can draw 
them from, memory, I do it by recalling 
impressions of the whole figure, the person¬ 
ality and chaj’acteristic movements. But 
places which are of interest to me are so 
vivid that I am almost there. I can recall 
every part of a familiar house, every ledge 


and stair, every piece of furniture. I can 
see the gardens, the short grass, the long 
grass, the gravel, the paving-stones, the 
hedges, the trees, the stream and the flowers 
as they conic. I can remember the colour 
and the atmosphere of less familiar places 
quite well, but not the details. To draw 
them, I should have to see them again and 
go laboriously over the details; to attempt 
to recall them would be an equally laborious 
jiroccss. 

Most children like an outdoor life and are 
full of interest for their surroundings. Scouts 
and guides and people wlio like walking 
know them fairly thoroughly. The roads 
and lanes and rivers and woods are full of 
pleasant associations for them. Children 
who like geology and geography and outdoor 
life might find it useful and atlvactive to do 
bold landscape sketches from memory, 
recalling the characteristic formation of the 
landscape, the colour of the soil, the structure 
and form of the trees, the hedges or stone 
walls which divide the fields nnd the colouring 
of the various crops with perhaps a cottage 
of local stone. They might do a series of 
impressions of the country during the months 
of the year; e.g,, a frosty morning when the 
sun is low; tiie sky green-blue, the ground 
and the roofs sparkling, the walls and ricks 
glowing warmly against the whiteness, the 
horses in their tlhclc winter coats munciiing 
from their piles of ]uiy: a spring morning 
when the trees and hedges are a purple- 
brown with a tinge of green, just beginning 
to burnt; the earth turned up by the plough 
shining w'cl and sticky in the sun; tlie 
sliadows full of colour. 

There arc endless tilings to tliinlc about— 
it is only a question of finding who is inter¬ 
ested enough to want to think about and 
draw them. 
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PLATE XV 

TiIREK MkmOUY SKliTClII'.S 

'J'lii'; Bkuksiurk Down?; 

. TJIU I'JCKS in I'l-OUD 

A Swiss Ai.r 

'I'licsc three shell he« aiP n( mliii'ly diffeionl 'lulijrcls, 511 m cmli 1 ;i'i' Ihc .iliiinsi'liiTr ul ihr 'rene is vivid. Ills essnilinl lo 
coiiceiilrjlo on those llclails 0/ llic scene ivliieh lievc leh itie i le.ircsl iiii)'i(i-ii'ii on llii nnml, iUuh jiuKlui-iiig vilnl, lie'll v,erK. 
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plate XVI. MEMORY DRAWING—3 


Plate XVI contains some memory slcetches 
of people doing things. This necessitates 
being interested in the people and witchingj 
understanding and catching the rhythm oi 
what is being done. 

I like working in the old type of cowslicds 
—the sun on the rough white walls, giving 
them a faint pinky-purple tinge; the swallow 
going in and out to her nest; the yellow 
straw; the brown cows; the green hay; the 
warm purple-brown shadows; the steady 
rhythm of the milking. One night while I 
was working in one of these old sheds the 
baby was brought in and by the warm light 
of the lantern I could see him sitting up 
amongst the hay watchinghis father milking, 
The pleasant, natural atmosphere of these 
old sheds attracts me so that I can recall it 
all clearly, 

The boy riding interests me because he 
has a good seat. Boy and pony are as one; 
there is no break in the movements. The 
way he sits, holds his hands, grips with his 
knees, his body moving with the pony, malce 
an easy co-ordination. And the pony enjoys 
it—he hardly touches the ground as lie 
trots, 

The man mowing is making jerky move¬ 
ments. There is a stiffness and halt in the 
pose of his head, in his whole body and 
especially in the forward leg. He is forcing 
the machine with forward and backward 
jerks over grass which is too long for it. 

If we can do the things and have watched 
them being done, it is easy to recall the 
action and make the sketch. Having made 
the same movements and watched them 
being done, they are understood thoroughly. 

A child who likes dancing, or skating, or 
games, should be able to make sketches 


catching the rhythm of people doing these 
things. It is said that, unconsciously, we 
draw ourselves. There seems to be some 
truth in the statement and if so it should 
make the drawing of our own activities 
simple. 

It is more difficult to follow an activity 
lilce hay cutting. The machine has to be 
understood. The co-ordination of the 
machine, the man and the horses has to be 
caught. One has to see how the hay falls 
and how the horses walk in relation to the 
lines of hay. The rhythmic lines of the freshly 
fallen hay are very beautiful. It is best to 
make a memory slcetch of this kind fairly 
freely while the rhytlim of it is fresh in mind. 
It is belter to get the vitality and the co-ord¬ 
ination of the lines of action with free direct 
strokes and not to trouble much if the action 
is not always ciiiitc clear. 

The sketches in Plate XVI are in perspec¬ 
tive and show the movements clearly, but 
freely drawn they would have still more 
vitality. 

Local activities are often very attractive, 
III the country there is ploughing, observing 
the construction of the plough and the strong 
movements over the heavy rough ground, 
noticing how the furrows are turned, revel¬ 
ling in the pleasant colours. There is hedging, 
wood cutting, timber hauling, the hay 
harvest, the corn harvest with fine large 
cart horses and wagons. 

Fishing coves, docks, harbours, about which 
boys always know so much, suggest all kinds 
of subjects for natural, vital sketches. 

This kind of memory drawing is useful in 
many ways; particularly, it encourages Iceen 
observation which one must have in order 
to think clearly. 




I’LATE XVI 

Memory Liri; Sketches 

Eifo sketches from memory ncccssilalc an iiiltrosl in people ami Ihcir aclivilics. 'Ibis type of sliclchinB eiicoiiragcs a keen 
obscrvolion, (or it is Die quick eye which seizes on the usseiitinl deLails qI once, thus ensuring life-like, vigorous drawing, 
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5i6 teaching in PRACTICE FOR SENIORS 


PLATE XVII. CREATIVE DRAWING-i 


Plate XVII is an imaginative sicctch for 
a poster advertising Switzerland in winter. 
My first visit in winter thrilled me so much 
that I want to go every year at that time. 
To mahe a poster of it, I decided I must 
create something which would arouse a 
similar enthusiasm, 

I tried to think clearly all round the sub- 
ject. I used my memory, recalling all tlie 
most vivid impressions of the first visit. I 
discovered that the point where I was always 
arrested, was the moment of stepping out 
of the stuffy little mountain railway into the 
fresh sparkling air and hearing the bells on 
the sleighs which were waiting for the 
passengers. I recalled the whole journey— 
the train running through the outskirts of 
Folkestone into the harbour; the rough 
passage; the Customs; the smoke of the 
French trains; the mountain raihvay circling 
in and out and over perilous bridges; the 
villages looking warm and brown against the 
white snow; arriving tired in the darkness; 
feeling the air and hearing the sleigh bells. 
I remembered the lights of the hotel. I 
thought about ski-ing and skating. 

I arranged my impressions as clearly as 
possible and tried to work out different 
arrangements which really might make 
people want to go. Then I realised that I 
was working on one side of the question 
only, I remembered that they would have 
to think about going before they could do 
anything in the matter. 

While I was thinking on both sides—of 
my own impressions and also of what would 
have to go on in the mind of someone else 


before he could get there—I began to think 
creatively and to know that I must sketch 
something wlxich would bring those thoughts 
into action. Trying to think clearly all 
round tire subject was a preparation for 
that flash of creative thinking which helped 
me to arrange ray impressions in such a way 
that they might attract the attention, so 
as to carry the mind through the different 
stages of the journey to anticipate some of 
the pleasures at the other end. In all creative 
work, meinoiy arranges the evidence. Trials 
and rejections arc made and suddenly the 
creative thinking is begun, 

Young children arc considered sometimes 
to be very hnagmative, but it is noticeable 
that older clrildrcn often appear to have 
little imagination. They frequently think 
as someone else thinks, and in many 
cases are not learning to do things for 
themselves at all. We have to learn to 
exercise our minds in working things out 
for ourselves. 

Creative thinking is most important. In 
all the activities of everyday life, there is 
tire necessity for thinking clearly about the 
past and creatively about the future, in 
order to find out what to do. 

This is why a child should discuss his 
drawings and come to realise how he is 
working. If he is doing reproductive work 
always, cither from the actual objects or 
from memory, he should know that ho may 
be doing very little, if any, of the kind of 
tlrinking which brings about all great 
achievements and which makes his own 
progress possible, 




'i'hisposlcr was designed lostinidalc inlpicsl and cxcilccnlhusiasm. In all rosier week, ncalive is oxtrciiu'lj'iniporlaiit, 

ior wichovil origiiiaiily of design Uie work ssill lark the sinking, bold clfenl wliieh nllracis ihr allciUi»ii and arou-ies the ninusily. 
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^i8 TEACHING IN PRACTICE FOR SENIORS 


PLATE XVIII. CREATIVE DRAWING—2 


I wanted to make an imaginative drawing 
which would attract the attention of and 
amuse a boy. Thinidng on his side of the 
question; I chose a subject which was sure 
to be of interest to hini; and specially to 
attract his attention I put an absurd situa¬ 
tion to it. 

I used my memory recalling the clothes 
the boy would wear, his position at the 
wicket; and the position of the wicket keeper 
and the spectatois, I remembered how 
terrified one might be at finding oneself in 
such an awkward and foolish position in 
public and the type of boy who might feel 
like that about it, I used my imagination 
and exaggerated somewhat the appearance 
of the wicket keeper to him; horrified at 
him for doing such an impossible thing, but 
ready to catch the ball when it bounced off 
the edge of the spoon as it undoubtedly 
would do, 

As in the poster of Switzerland, I 
tliought out the various points all round 
the subject and gradually began to think 
creatively. 

Creative drawing need not always be for 
making pictures. It can be in the form of 
sketches to help creative thinking in various 
directions. Perhaps it is museums and art 
schools that have given us the idea, some¬ 
how, that the end of drawing is the making 
of finished pictures, This may be why there 
are as many useless, so-called finished 
pictures, as books—probably more. Draw¬ 
ing is a natural means of expression and 
coinmunication and it should be a means of 
intelligent expression. This can be only if 
we think about it clearly. When drawing is 
useful to children, when it is used in tlieir 
own pursuits and interests, tlien mental 


development and expiession go forward 
together, as they should. 

If a child is made to di'aw things which do 
not attract him in the least simply to learn 
the principles of perspective or light and 
shade, the cycle of activity is arrested; he 
is turned in the wrong direction and pro¬ 
gression is hindered. Drawing from objects 
or learning something of perspective are 
simple matters and he can understand the 
principles very rapidly should he need them 
to make the expression of his own interests 
more clear. 

A girl who creates a new dress thinks 
very much about what she wants it for and 
what kind of dress would be suitable for that 
purpose. She thinks over her old ones and 
of other dresses, or visualises photographs of 
dresses which slie has seen. She thinks over 
materials, textures, colours, lines. It is not 
realised, perhaps, that all this has to take 
place first if the result is to be successful. 
Suddenly she knows what will suit her exactly 
and puts all her energies into carrying out her 
scheme, creating other ideas as it goes along. 

The same process of thinking goes on 
when a boy is working out a new way of 
doing a special piece of craft work. He 
thinks over the purpose of his work, he 
remembers all the ways he has seen it done 
before and the results of those ways. Think¬ 
ing over all these facts, making trials and 
rejecting them, he gradually begins to think 
crealivdy and to find the solution. 

The preparation of creative sketches and 
designs help so niucli in thinking over 
the performance of various crafts. They 
demonstrate the value of doing things iii an 
orderly way and are a marvellous pre¬ 
paration for future work and for life generally. 




PJ.ATE XVIII 
A Eukam 

In tills Plate Ihc use of creative thinking Is lully shown. Prom au ordinary evpul a striking, aimisiiig anil original iliawing has 
been evolved. Drawing should be a means of coininunlcalion, and iu order to dcvulup this, creative thinking iinisl be encouraged. 
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PLATE XIX. CREATIVE DRAWING—3 


Plate XIX is an imaginative slcctdi of 
traffic in towns. I wanted Lo express in 
some way the growing power of mechanisa¬ 
tion. In order that it should be appreciated 
generally, I chose a ^'ery common foiin of 
mechanisation—one which is very much in 
mind at tlie moment. I remembered that 
road tralhc so often gives me an impression 
of being overpowering in speed and weight. 
Many people must have a similar sensation 
about it, I thought I should get more 
vitality by setting it diagonally across the 
paper, To attract attention, I chose the 
less usual point of view—from above. To 
give an impression of speed and power, T 
avoided concentrating on individual cars 
which would have attracted attention aiicl 
destroyed the movement, My idea was for 
streamlines and simple light and shade to 
give the maximum of speed and weight. 

Plates XVn. XVIII, and XIX were made 
for the purpose of discussing creative think¬ 
ing, to work out the difference between 
drawing from objects and from memory and 
creative drawing. 

Reproductive drawing may be 011 as high 
a level as creative drawing, and the best 
reproductive drawings necessitate a great 
deal of creative thinking, but as a rule it 
does not exercise the mind in the same way 
as purely creative work. 

If drawing is used to help in planning and 
thinking out other subjects which are of 
greater personal interest, immediately it 
becomes useful, its principles seem easy and 
it helps the subject of interest considerably. 
This is a progressive way of working and 


a pi’cparalioii for the w;iy we work in every¬ 
day life, when everything has Lo be brought 
to bear on a subject to make it successful, 

An interest in other subjects may act as 
a great stimulus for drawing. Acting and 
the production of plays has everything to 
stir up a desire to make sketches. We must 
realise that dre.sscs and scenes and scenery 
arc planned usually in this way, and that 
it helps us lo think creatively about the 
costumes and colours that arc wanted. 
VVorIc like tliis gives opportunities for large 
and small sketches, for different mediums and 
formarvolloiis exercises in colour and vitality, 

Creative sketching for dress designing, 
furniture dc.signing, garden planning, build¬ 
ing, arc all attractive opportunities for 
using different mediums and various ways 
of working. And it is impossible to do iL 
satisfactorily unless the colours arc run on 
well, and the right mediums arc used. All 
this becomes attractive as soon as it is done 
for a purpose. 

If children are Lo follow and learn through 
their interests, it means that gradually they 
must discover how to plan and carry out 
their own work. If, however, this is the 
natural course of events, it does not appear 
either unusual or difficiilt, 

Group work is stimulating and children 
can help each other considerably. 

If they are working out their own inter¬ 
ests actively, there should be all kinds of 
drawing in all kinds of mediums going on 
at the same time, so that aUliough several 
may be working in specialised directions no 
one nqcds have a narrow outlook. 




> 


1*LATE XIX 

TiiAifpic IN Towns 

Thisiinaginslivc "ikolch was drfiwii locKpressUic growingpowcr nf michaiiisrilion. Tofrcnlr an iiupics'iion r>f Jokc ami speed, 
no (kljils were included. In order ko arreslallcnlion it was set acioss tUe page, ami /nr iliu same reusun was dr.wn licni above. 
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TEACHING IN PRACTICE FOR SENIORS 


PLATE XX. FREE EXPRESSION—i 


Plate XX is a sketch of the shepherds 
receiving the message of the angel. The 
first has put his hand to his head; he is 
terrified, bewildered and helpless. The second 
is awestruck; he bends his ear listening 
intently, afraid lest he shall lose some fur¬ 
ther indication which may help him to 
understand what it all means. The third 
shepherd has received and understood the 
message i in spirit he is already at Bethlehem, 

All the time I was chawing, 1 was thinking 
of one thing only—how would those three, 
probably very different personalities, receive 
the message? I did not think consciously 
about theit appearance or anything else, so 
that I was free to express that one point of 
view, to concentrate on that entirely; which 
is why the lines are as they are and why 
the drawing looks as it does. 

If I had been drawing a tiouse from a 
particular position to show what it looked 
like, I should have had to think about the 
structure and proportion of the period and 
I should have made the drawing in propor^ 
tion and perspective. Each line would have 
been drawn in relation to some other line. 
Not one would have been drawn freely. 

If I had concentrated on the appearance 
of the sheplierds I should have been think¬ 
ing about anatomy and proportion and 
perspective and the dress of an eastern 
shepherd. I should not have been thinking 
freely on just one aspect and I could not 
have drawn freely. 

The carvings and paintings and drawings 
from prehistoric times to the present time 
do not necessarily show stages of progres¬ 
sion. They show that we have always been 
able to draw well, but that races and nations 


and groups think in different ways about 
things, and therefore draw differently. 

The prehistoric artists who did the fine 
animal carvings and paintings were thinking 
about the appearance of the animals and 
drew them as tiiey saw them. 

The early Italian painters, who were 
working for the Church, did not draw people 
and buildings us they saw them because 
they were not giving their attention really 
to that, but to the stories which they were 
illustrating. 

The later Italian school were working still 
in the cause of religion, but, as can be seen 
in the pictures, they were thinking quite as 
much about unatomy and perspective and 
form as about their apparent subject. 

The French Impressionists were concen¬ 
trating on tlic colours whiclr tlicy saw, 

Seurat was working out the scientific 
relationship of colour, so that he put his 
colour on in spots, which fuse and give the 
desired effect when the picture is looked at 
from a distance. 

The Cubists were thinking about form and 
the relation of one form to another which 
made them work out their subjects geo¬ 
metrically. 

Recent artists have been thinking about 
various things. We may not always under¬ 
stand what they are thinking and therefore 
why their pictures look as they do, in the 
same way that we do not understand all 
the books which have been written. But 
personal opinions of their work do not alter 
in any way its intrinsic value, which is 
great. They have arrested our attention and 
made us think about what we do, and why 
we do it. 





1*LATE XX 

I'RKIi ExPKICSSION 

In this Ircc drawing of Ibc Tlircc Slicphenisrcccivine the messaip! of Hie aiieol, piopuTlioii nnd niuilniny linvc Iicmi Ignored, llic 
Only aim being to cxpiess Ihc varying cniotionsi l-'or this reason Ihelliics are pale anil wvafc,imlicatlng licwilclvnneiil nnd liriiilcs^iicss. 
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TEACHING IN PRACTICE FOR SENIORS 


PLATE XXI. FREE EXPRESSrON-2 


At the moment it seems to be the fashion 
in most things to try to get down to funda¬ 
mentals, to go to the root of the matter, to 
discover essentials,' to analyse. In modera¬ 
tion this is a useful practice because it 
prevents us finm going on with things for 
a long time without knowing in the least 
■what we are doing. 

This latter happens so continually because 
we have to spend such a long time doing 
what wc are told—there is not much time 
left to think of what wc arc doing. But it 
is by action and thought together that we 
get a true understanding of things. 

Plate XXI shows a carter leading his 
horse which is drawing a wagon load of 
wood on a wet, slippery road. I looked 
down on them from my window, The horse 
had to cope with a heavy load, not at all 
lildng the slippery surface. The man was 
going steadily forward. ] was attracted by 
the sombre, dignified colour; the strong 
rugged unity of the group; the slow powerful 
movements of both horse and man and tlie 
endurance which made them plod steadily 
through the wet, grey weather. 

I was thinking of various aspects of the 
subject and not merely of one aspect, as 
was the case when drawing the shepherds. 

The dark, nigged appearance and slow, 
powerful movements suggested the use of 
heavy, yet vigorous, lines and rich washes 
of tone. 

The lines in Plate XX are faint and weak 
because I was thinking of the fear and help¬ 
lessness of the shepherds and of the spiritual 
nature of the scene. 


In both tlicse sketches I wanted to express 
tlie ideas directly, freely and crudely, 

If I had given all my attention to the 
actual appearance of the carter and his 
horse, I should have tliouglit about the 
proportion of the lines and their relation to 
other lines, and, as far as possible, of all 
the parts’as I saw tlicm. But in the drawing 
tile carter has no back to his neck; his feet 
are not real feet, although tlicy go forward 
as they were meant to go; the hand that 
should hold Ihe horse is not really there; 
tile mouth of tlie horse is not drawn; tlie 
harness is merely indicated, and it is not 
fastened to the horse; there is no shaft to 
tlic cart, which is without construction. 

Had I thought about all these things there 
would have been no opportunity for those 
free, rapid, heavy lines which are a direct 
communication of the vigour and Weight of 
tile gi'oiip. 

In both sketches (Plates XX and XXI) 
I have used the appropriate lines and tones 
to convey what I was thinking about. 

If I had di'awn the carter and his horse 
in detail with refined lines, it would have 
shown that I preferred refinement to reality, 
or else that I was incapable of appreciating 
rugged vigour. 

On looking at a drawing or a picture it 
is essential to a proper understanding to 
try to imagine what the artist had in mind; 
what was his IDEA. 

It is not sufficient to glance at a picture 
and then approve or disapprove. It can be 
as interesting to read a picture as it is to 
read a book, 



PLATIi XXI 

FiiEii Expression 

This Plate has been drawn in tree style, as was Plate XX, but here the lines are bold and vigorous expressing the solidity, the 
power, Ihc (Ictermincd purpose oi (hr, group. Notice llic lack d detail—the only aim was to express the spirit of liie grenp, (o make 
a vUdJ clraiving. 




5^6 TEACHING IN PRACTICE FOR SENIORS 


PLATE XXir. FREE EXPRESSION-3 


The movement towards free expression 
in children's drawing is perhaps one of the 
results of going to fundamentals and dis¬ 
covering things. It is part of the general 
movement towards freeing ourselves from 
methods and ways which limit our scope. 

It is signiheant to think that the change 
is not really on the children's side, but it 
has had a beneficial effect, for it has allowed 
them to think in their own way instead of 
being told how to think, The change in 
aspect has shown that it is natural for 
very young children to think in such a way 
about things that they can be expressed 
only by free lines. 

Teacher'S arc now convinced that it is 
unnatural, unnecessary and requires far 
too great an effort for children to give all 
their attention to the appearance of things 
and to try to draw exactly what they see. 
Children think in somewhat the same way 
as the early Italian artists, who concen¬ 
trated on the stories which they had to 
tell. 

As the children develop their interests 
change; they think about things in different 
ways and they naturally, then, draw in other 
ways as well, 

Plate XXII and XVI both show people 
doing things, but they arc drawn differently 
because I was thinking of different things 
as 1 worked. 

Plate XXII is a boy carrying hay. The 
right hand which v'ould have been seen 
carrying the pike is not drawn. The left 
fool is not drawn. The boy is in proportion 
and perspective because I thought about 
that, but primarily I concentrated on the 


movemoil. Every line of the sketch—of the hay, 
the boy's head, his ann and l)ody and lcg,s— 
is going forward. The lines convey a direct 
and generous impression of the movement. 

Plate XVI shows l\ow all the parts appear 
ill making the movements depicted, because 
when making those sketches, I was thinking 
about the parts and therefore they convey 
less sense of movement. 

It is one thing to concentrate on move¬ 
ment and another to think out how the 
parts appear in making the movement—one 
thuig to think about impressions of ilowcrs, 
and another to thinlc about the structure 
of the plant. 

If the children are guided to realise this 
fact and work slraigluforwardiy, they will 
draw things as they are thinking about 
them, sometimes quite freely, sometimes 
less freely, sometimes as they would appear 
from a particular point of view, according 
to the purpose. 

Working in this way should give the confi¬ 
dence which comes in knowing what one is 
doing. It makes drawing a means of intel¬ 
ligent expression. 

On the whole it seems more natural for 
children to think and express freely and to 
have the delight and scope which comes 
from it, but whenever the necessity arises 
for thinking in other ways, the expression 
must be different. 

Free expression is not poor drawing and 
has no connection with it. A drawing is 
poor when it does not fulfil its purpose, 

Writing a description of a sketch or pic¬ 
ture is an easy way of discovering if it has 
expressed the artist's intention. 








PLATE XXa 

Fairly Frgb Expression 

This drawing ol a hoy carrying liay exjwesscs ilic movcmenl of llic ■cllon. llicrc is no dtilall— Uls riglil hand Is not drawn, nor 
Is his left foot, yul llic sketch clearly conveys a feeling of movcmcnl and Uicfclorc luirds the artist's aliti, 
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TEACHING IN PRACTICE FOR SENIORS 


PLATE XXIII. THE STUDY OF COLOUR 


It is thrilling and delightlul Iq look at 
and to think about the colour which objects 
reflect in sunlight and in other bright lights. 
And because these colours tell us about the 
nature and condition of the objects them¬ 
selves, we liavc to gj^'e them attention and 
understand them. 

Painting, working with brightly coloured 
materials, doing things in colour, draw 
attention to the phenomenon itself. The 
colours have to be chosen; this means that 
they are defined l^y name. They have to 
be handled and arranged to their greatest 
advantage, and to do this well, attention 
has to be given to their purity and bright¬ 
ness, to tire effect of variation in the light 
in which they are seen, of variation in tex¬ 
ture and the effect they have upon each 
other when they are placed side by side. 

It is much easier to discover these things 
by working with intense, definite coloui-s, 
rather than with weak, vague ones, 

■With tlie right pigments and some small 
folds of normal red, orange, yellow, green, 
blue and violet papers, anyone can begin 
to make most interesting discoveries and 
experiments. 

The study becomes a thrilling search, for 
colour is precious—and good colour is not 
discovered very often. 

By placing each fold of paper in turn 
against a white background and foreground 
so that one side catches a direct light from 
the left while tlie other is in shade, tire 
charges can he seen, in colour and tone which 
are caused by the difference in the intensity 
of the light. Orange, for example, will appear 
more yellow in the light and more brown 
in the shade, 

Tile pigments to make these colours have 
to be chosen and mixed. 

Actually a colour has to matdi in colour 
and in tone, but it is not easy to get the 
tones right—this comes only by practice. 


If the patch is right in colour but not in 
tone, it is all that can be expected at the 
beginning. It is better to accept this half 
Irulli tlian to get thick, dirty colour in the 
endeavour to match the tone. 

If a pool of colour (loo.s not mix as it 
slioiild and it begins to look dull and 
dirty, the mixing must be begun all over 
again. 

If the colour on the dark side of cacli 
fold of coloured paper is matched first, by 
the time the last one is finished the first 
will be dry, and the colour on the light side 
can then be run on, 

As a rule, things are done several times 
before they are realised. 

Simple objects in normal colours give the 
same experiences of colour but stimulate 
fresh interest. 

The lemon and ojangc in Plate XXIII 
are made more interesting and more easy 
to do because the one is cut in hnlf and the 
other is more than half-pcclcd. 

The idea in studying from these objects 
is not to paint a lemon or an orange, but 
to study colour, and the cutting and peeling 
give several small coloured patches, which 
arc far more interesting to see and more 
possible to match than is one large unin¬ 
teresting area. 

Eacli section of the top of the lemon, 
each pip, each patch where the skin has 
been tom from the orange in peeling it, 
has to be matched and run on individually 
with as much care as the attractive colour 
of the peel. 

Some of these patches are one flat colour, 
some of the sections in the lemon blend and 
grade from light yellow-green to dark blue- 
green. However small the area, the colour 
must be run on wet. 

If each patch of colour is looked at and 
matched and run on carefully, the printing 
becomes a simple matter, 




PLATE XXIIl 
Tin; Study of Colouu 

The study of colour is lasciiialing and siini'le examples such as lliosc affcicdnd hy an orange and leincii Bi\c ample t.pporUimly 
for cxpcrlmcilling with tolont. 
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TEACHING IN PRACTICE FOR SENIORS 


PLATE XXIV. DRAWING FROM LIFE-FIGURE 


Careful reproductive drawing is useful in 
many ways. It is interesting to reproduce 
good colour, structure and pose; it is neces¬ 
sary for science and for scientific work of 
various kinds. But. like talking, dratving is 
a means of expression and for many pur¬ 
poses, it is not necessary to describe minutely 
and accurately every object to which refer¬ 
ence is made, Working continually from 
objects often creates the impression that no 
drawing is right unless it represents the 
object exactly as it is seen, 

Drawing of this kind may produce a 
false conscientiousness, a scrupulous neces¬ 
sity for copying lines and tones exactly as 
they are seen, in photographs produced by 
a camera., Too much reprodactive drawing 
can prevent freedom of expression and be 
disastrous. 

Some children may do careful repro¬ 
ductive drawing naturally, and for some 
purposes it may be necessary to do this, 
but it is preferable that a child should draw 
fairly freely and use the nrodel for refer¬ 
ence, rather than for slavishly copying lines 
and tones. 

It seems reasonable for everyone to give 
a little time to figure work in ordci' to 
overcome or prevent the general belief that 
it is difficult, Eind also to give time for 
observation and recognition of normal 
structure and pose, 

It will be found from observation that 
in the adult the head measures about .'leven- 
and-a-half times into the total height, and 
a line through the broader part of tlie hips 
marks about one half of the figure. In a cliild 
the head is larger in proportion to the total 
height. 

The head is broadest just above the eyes. 
The neck is slender and the head set for¬ 
ward, In the male the figure tapers down¬ 
wards from the shoulders. Tlie tips of the 


fingers reach a little below the half nf the 
upper bone of the leg. The muscles on 
the outer side of the lower leg arc higher 
than on the inside. 'Flic ankle hone is higher 
inside than outside. 

In the normal standing position the head 
is up, the shoulders clown, the waist in, 
and the whole figure slightly forward. 

It is artificial to make ideal standards of 
proportion and everyone is more or less 
familiar with normai structure and pose. 
But looking for these points and tliinking 
about them helps to create individual stand¬ 
ards and arouses a dc.sire to keep them. 

It upsets the balance of a person to slouch 
and keep the head down and the waist out, 
Habitual neglect of pose and proportion 
ruins the figure. 

The movemenU in walking ancl running 
are forward from the hips. 

Some children like drawing from a given 
pose. Others H\ay prefer to pose their own 
model and to work in .small groups, where 
each one can sec clearly from the position 
he prefers. Others may like to draw people 
at Ihcir work and to move about from one 
model to another. 

An attractive model and bright colour.? 
arouse the desire to work. Nervousness and 
laziness which prevent a beginning may be 
overcome by using different and more 
interesting materials. 

It can be helpful and stimulating to write 
by the side of the sketch what was attempted 
aiid what actually has been done. 

A paper should be covered with experi¬ 
mental sketches. 

It is interesting to work on papers of 
different colours and tones and to use all 
kinds of mediums. 

A drawing will often show the desirability 
for a change of medium or for the necessity 
for using a particular one. 



PLATE XXIV 

Dhawng From Lire—^ 1 'IGURE 

. I 1 -^...1 Ti.» skotclies in Ibe above Plalu show Ihc main proportions ot lUc 

and^isUion^ntf b Tim kind nt slndy enconrages good poslnre in pnpils. 
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TEACHING IN PRACTICE EOR SENIORS 


PLATE XXV. DRAWING FROM LIFE-QUICK SKETCHING 


Quick sketcTies entourage thinking about 
living, moving people, which is far more 
intelligent and interesting than drawing by 
copying lines and tones. There are in it, 
too, those elements of change, quick action, 
excitement and fun, which appeal to the 
alert, active mind, 

Children like change and interesting, 
amusing incidents, Quick sketching gives 
opportunities for all that, It is more suit¬ 
able for a child's way of thinking than long 
studies from models, 

It encourages a lively observation of 
essentials and decisive thinking and draw¬ 
ing, for it is not possible to be half 
asleep and do quick sketches at the same 
time, 

A brush or a pen is a medium with which 
there can be no question of indicision or 
alteration. Pen and brush might well be 
more generally used. They arc mediums 
which usually appeal to children. The 
results are definite and tl\ey do not easily 
become rubbed and dirty. 

Quick sketches usually depict the most 
interesting poses, when the figure is going 
about its business or play in a natural and 
unselfconscious manner. 

It is not very difficult to make a sketch 
of someone reading. The model is easily 
referred to as often as necessary. It is not 
so easy to draw a boy kicking a football, 
which means watching and waiting and 
remembering, But with the habit of think¬ 
ing about the person and not about out¬ 
lines, wlietlier the figure is in repose or 
action, the sketch is made from a more or 
less similar point of view. 

Usually iu this kind of drawing, some 
pose or action or effect of colour catches 


the eye and is considered interesting to 
draw. Tlierefoi'c, when children do it, they 
have to learn to work for themselves and 
discover their own interests. 

In the sketches illustrated ou Plate XXV 
I was attracted (fl) by the ensy way in which 
the boy was lying in the deck chair and 
the strong clasp of the hand on his leg; 
(6) by the covrtrast of the other figure in 
the deck chair which was not tense and 
alert like the boy, but relaxed and resting, 

The man lifting a sack is making a pause 
to regain his balance before hoisting it over 
bis shoulder. 

It interested me to try to seize and express 
just these points, but it seems to be a mis¬ 
take to tell people what to think about 
and what to draw. Everyone is interested 
in different points of view and should be 
allowed and enconrnged to find and express 
tl\cm. Normal children arc on the right 
lines, although they may want a little 
encouragement to action. 

It docs not matter whether a sketch is 
in perspective or free. It seems necessary 
to think carefully before interfering with a 
way of thinking and working, It is more 
reasonable to encourage a child to express 
his own interests and to try to understand 
them before making any suggestion with 
regard to them. 

Difficulties can be cleared away, but 
people should be allowed to develop on their 
own lines and the claims of individuaiity 
should be respected. 

Rapid sketches usually produce the most 
attractive results; something which has life, 
something entirely different and quite re¬ 
moved from the often laboured results of 
more tedious drawing. 








;34 TEACHING IN PRACTICE. FOR SENIORS 

PLATE XXVI. VITALITY 


The sketches in Plate XXVI show a boy 
climbing- over a v'all, cbrklreii playing leap¬ 
frog and boys figl\Hng; a bny who has flung 
himself down to look in a ])ond—all sub¬ 
jects with vitality in them. 

I could see that vitality. It attracted 
me gi'eatly. I like to sec a dog tearing over 
the Downs or a foal galloping lovind a 
held. 

The vitality is expressed by catching and 
then drawing the essentials rvitli a few rapid 
strokes, 

The original work ot all children shonld 
ha full of vitality bccau&c tlrcy themselves 
arc full of it. Young children's drawings 
show it in every stroke when they are work¬ 
ing freely. 

It can be crushed by lack of encourage- 
TOcnt as well as by repression. It is vciyi 
easy to drift into more lazy ways of think¬ 
ing and more dull ways of drawing. 

But anything which takes the life from 
things—work which is too difficult, or too 
uciintecesting, subjects which offer no oppor¬ 
tunities and which repress this element of 
vitality—mast be unnatural and -wrong. 

For some people, expressing vitality in 
drawing is like learning to swim or taking 
a plunge, but it is so worth wlvile and, once 
it is realised as possible, much more enter¬ 
taining than almost any other subject. 

There is a delightful feeling of boldness 
in the first dash into action as it were, in 
sketching a. subject like someone dancing, 
or a horse trotting. 

There is plenty of vitality in many sub¬ 
jects which are not necessarily in action, 
but people often seem to avoid a vital sub¬ 
ject or else try to evade expressing its -very 
essence, 

Dirty colour, the habits of thinking and 
working undecidedly and slowly and of 


altering things again and again arc all means 
of cinsliing viliility. 

Certain colours and lines cannot convey 
it, and even a piece of vital work, if it is 
altered, cannot regain iL.s first quality, 

Too much may be demanded from a 
drawing. Simple direcl work can convey 
far move than ;u\y number of muddlcil, 
useless strokes and coloiiis. 

A desire for perfection i.s often a great 
liiiulrancc; even a de.siie to do one's best 
may be an olwtrnclion, because it .so often 
prevents tlxe things which really inaLter 
fiom being done. 

A great deal depends upon the spirit in 
which tlic vvoilc is clone. 

Writing and drawing arc similar in many 
ways. One novelist may express himself 
clearly and carefully, yet not a word is 
arresting. Another introdnees those quali¬ 
ties which express a vivid personsility with 
strong direct touches, He describes a place 
or a room or a scene—and yon arc there, 
yon arc in it. He can carry you absorbed 
through closely written paragraphs of hum¬ 
drum happenings. He sees vitality and can 
express with vitality. In a word, he is 
vilal. 

Criticism of a drawing at the wrong tin-\c 
often destroys its essential qualities, not 
because it is resented or unwanted, but 
because it is an. iiiterferGncc with the swing 
and flow of activity. 

^Vhcl\ the work is finished Ihei'e is no 
clangei' of this happening and constructive 
criticism can guide and inspire vitality. 

It is when one is not lliinlcing out what 
one is doing but working slowly and con- 
centratir^ entirely on some trivialities of 
the moaiciiL that essential qualities and the 
things that matter are lost, and often tlxey 
cannot be regained. 




PLATE XXVI 

VlTAUTV 

This Plata consists of sketches allot which fflastrafc Iho vitality and moTementof the aciicns depleted. Dolil lines, clear thought, 
sure dices t approach—all ace necessary to prodnoo thosIceUh wUw lives and which is real and expressive.. 
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^36 TEACHING IN PIIACTICE FOR SENIORS 


PLATE XXVII. DRAWING FROM LIFE—ANIMALS-i 


Everyone does not want to draw animals, 
but they are certainly subjects for people 
who like them and spend time w.atchmg 
them. 

There are so many forms of animal life. 
The structure is wonderful and maiwellously 
adapted to the individual struggle for exist¬ 
ence. The long neck of the giraffe makes 
him able to feed on leaves and shrubs which 
are out of reach of other animals. The 
bristles of the porcupine drive away enemies. 
Storks and cranes and herons can walk 
through slimy water and yet keep their 
plumage clean, Beavers have webbed feet 
for swimming and a flat tail which serves 
both as a rudder and to splash as a warning 
signal. The colour of animals is usually 
beautiful and frequently a means of protec¬ 
tion from enemies. 

These are some of the reasons why very 
careful descriptive drawings are made of 
animals, and their great vitality is one 
of the reasons for making free drawings of 
them. 

From whatever aspect they are expressed 
it is impossible to draw them without know¬ 
ing something about them. 

They often have to be watched for a long 
time as they stand and walk and move 
about, before their structure and their normal 
pose are realised, It is impossible to catch 
essential characteristics without knowing a 
good deal about these things. 

This is not a difficult study but a neces¬ 
sary one. To a great extent we are faTniliar 
with the normal proportions and colour of 
animals, but we have to give time to look 
for these points and to think over them, 
and to have some means of finding out how 


their structure and colouring have been 
adapted to circumstances, 

Plate XXVII shows a .shire marc. Her 
head is up; her ears arc forward. The eye 
is set rather high in the head; the neck is 
strong. It is narrower at the head and gets 
broader as it joins the body. The shoulders 
are broad. The body slopes slightly np- 
wai'ds towards the tail. The legs arc power¬ 
ful. The normal pose is slightly forward. 
The build is essentially heavy and powerful. 

By comparing different breeds, the charac¬ 
teristics of each arc far more clearly empha¬ 
sised. A Suffolk is different both in structure 
and in colour from a shire. The clean, slim 
appearance of a hunter show.s tlie general 
structure of a horse very clearly. The move¬ 
ments of the feet are particularly well seen. 

It is far more difficult to follow the struc¬ 
ture of some animals than others, That of 
the slim, elegant cat tribe is easy to sec. 
That of the elephant and rhinoceros is far 
less apparent. The ihinoceros is heavily 
built; he moves slowly; his thick tough sldn 
lies in great folds over his body—bis parts 
arc not easily realised. The strucLuie of 
the elephant being hidden in a similar man¬ 
ner needs a great deal of keen observation 
before it is fully understood. 

Watching and thinking and learning 
about animals gives a far more real appre¬ 
ciation of them; also, it takes the attention 
away from lines to realities. 

Charcoal and wash are good mediums for 
large sketches. Pen and ink and wash are 
very useful for studies, If written notes are 
made by the side of the sketches, animal 
studies are found very useful for reference 
and for other work. 
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PLATE XXVIir. DRAWING FROM LIFE—ANIMALS—2 


Plate XXVIII lias some animal sketches 
which are made from dilferent aspects. The 
kmb wa.s drawn to register its particularly 
chai’acteristic attitude. The rabbits were 
done to study general appearances. The 
chicken was a model for matching and for 
running on. colour. 

Some children like to draw their favourite 
horse or animal in which they are interested 
from all points of view with no particular 
ainij but animals make good models for 
various definite purposes. 

Horses move slowly when they are grazing, 
hence their structure and movements in 
walking can be seen easily. 

Pigs and cows move slowly; pigs arc 
attractive to draw and both animals give 
good practice for studying structure which 
is less obvious than in the horse. 

The feathers of birds have beautiful pat¬ 
tern and rhythm. Hens, when they arc 
roosting or resting on the straw in the day¬ 
time, are very still They are simple in 
form and make pleasant, easy models for 
matching and for running on colour. The 
colouring of some of the brown chickens is 
very rich and beautiful, and with the excep¬ 
tion of red, can all be matched with three 
pigments—burnt sienna, ultramarine, and 
yellow ochre. 

The zebra and hedgehog are subjects for 
biushwork—for bold lines and fine lines and 
rhythm. 

Young goats butting each other arc 
amusing. The elephant, the bear and the 
penguin all liave amusing ways which are 
easy to watch. 

The cat tribe as a whole provides studies 
in elegance. A slim cat creeping through 


the gnis.s with long, beautifully curved paws 
i.s an attractive sight. A tiger 1ms similar 
movements, but is heavy and powerful, with 
a more majestic grace. 

The tiger and the bear offer splendid 
examples of different ways of walking. The 
tiger moves forward. The bear lifts two 
legs on one side at a Lime, and has a sham¬ 
bling gait. 

Kangaroos, young deer and lambs have 
hopping movements which are attractive to 
catch and draw. 

It is particularly interesting to think 
about such points of view as these and to 
try to express them. 

Animals arc perfect objects for studying 
combinations of colour. 

They arc never-ending siil)jccts for toys, 
for pictures for children's rooms, and for 
all kinds of nccdleworlc. 

Really bcautifvrl animal toys can be made 
so easily, and they give a purpose for study¬ 
ing the animals. They can be painted on 
wood, carefully or freely or conventionally, 
They can be done in soft materials, and 
also in coloured paper, 

These are all things which have been 
done, but their true value lies in the indi¬ 
viduality of treatment. The making and 
decorating of things is useful, and can be 
,an easy means of approach to the drawing of 
animals by children who have had no desire 
for it before, or a great fear of beginning. 

The ideal is for children to be sufficiently 
interested to chose Ihcir own work, and if 
only one child is doing animal studies, 
it at least makes others familiar vith the 
fact and may lead to extended interest in 
the subject. 



PLATE XXVIII 

Animals 

'The skcLclscs on lliis Plalc weic <kawn loillusiulc various aspccls of oniinnlsUOy. The lamb shows a clinraelcrJsllc uUlliiiic; 
llie r&bbils show general aspects, while Ibe Iim was used as a mcilcl (or ninniDg on colour, 'iliac Is an endless variety ol workin 
onlmal stud/. 

MM—vor., iv.-s 
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TEACHING IN PRACTICE FOR SENIORS 


PLATE XXIX. 

Groups of large flowers are subjects for 
fairly free pictorial drawing. Ordinarily^ 
individual flowers are subjects for reproduc¬ 
tive, descriptive drawing. 

Some places have such a variety of flowers, 
it is delightful to become familiar with 
them, When it is possible to draw them 
as they grow, they are seen in their fresh¬ 
ness and beauty. Tlieir requirements of 
soil, temperature, and light; their associa¬ 
tions with other forms of nature, can. be 
discovered at the same lime that they are 
drawn. 

No one can remembei' exactly the grace 
with which a plant is growing, how it reaches 
to the light, is tucked away among leaves, 
or hangs over or grows in the stream. These 
are among the exquisite chanris of flowers, 
They must be seen and watched to be 
appreciated. 

The narcissi in Plate XXIX were growing 
in an orchard. They arc drawn pictorially 
to give a general impression of the way they 
grow. 

Colour, and delicate and wonderful struc¬ 
ture are two of the attractions of flowers. 
Yet many drawings are done with dirty 
shading and others with dirty colour, both 
wrong in themselves besides choking and 
hiding any suggestion of structure that may 
be shoAvn. 

Colour and structure can be seen to an 
even greater advantage under a magnifying 
glass—and essential characteristics arc seen 
sometimes more clearly when one plant is 
contrasted with another. 

The delicate detail in flowers requires 
tools in good order—clean paints and water, 
a brush which comes to a good point, a 
pencil which is not too hard and unsympa¬ 
thetic and yet not too soft that it rubs and 
makes the work dirty, and a sharp blade 
to keep a pin point. 

Some people like to work directly with 
a brush and this method can give the most 


FLOWERS 

beautiful effects. Whatever way the drawing 
is done, every wash should be direct. 

The colour sUovrkl be clean and thin. 
Petals and sepals and loaves often touch 
but are different in colour. This calls for 
a good deal of patience in working, One 
little patch of colour has to dry before the 
one that toudres it is run on. To avoid 
spoiling tire work by hiirrying and letting 
the colours run into each other and to 
avoid wasting time, more than one sketch 
can be kept going at the same time. 

However small a patch of colour, it must 
be run on wet, Even a spot should be put 
on wet; otherwise, the colour loses that 
purity and vitality which are essentials of 
the flower. 

No flower can be represented exactly as 
it is seen. Many, like narcissi and snow¬ 
drops, have lines on their petals. To attempt 
any detail like that and at the same time 
to keep essential characteristics is impossible. 

When drawings are being made from a 
scientific aspect, views aro chosen which 
show the structure as clearly as possible. 
It is described most clearly by plans and 
elevations. Pictorial drawings may be neces¬ 
sary for purposes of recognition, but other¬ 
wise the drawings arc diagrammatic. They 
are made to show the general growth of 
the parts, the actual shape of the leaves, 
petals and sepals, and the actual colour. 

Accidents of structure or colour, or 
effects of light and shade only confuse 
the aim. 

The lines should be direct and firm, pre¬ 
ferably in ink, the colour clean and direct, 
the whole page arranged and lettered to 
make as clear a description of the plant as 
possible. 

Pencil drawings with ink lettering are 
particularly unpleasant. Ink is more per- 
maraent than pencil and makes the appear¬ 
ance of drawings which have written des¬ 
criptions moi'e uniform. 




PLATE XXIX 

Flowers 

This group oI narcissi has been drawn pictorially, and Bivcs a gcrcral impression ol ilic way In whidi ihese ilosviTS fiToiy. In all 
/lower drawing tlic colour must bo clear and pure in order to rcprnaiice llial vitai trcsliiiess wlilcli is Ihe charm ol a flower. 
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TEACHING IN PRACTICE FOR SENIORS 


PLATE XXX. TREES 


Trees are most useful plants. In general 
they give shelter and food—wood for houses, 
furniture and tools; fruits, nuts and oils. 

Individually they offer great interest. 
The wood of willow is less easily affected 
by water than most trees. They are often 
planted along a stream so that their large 
roots may keep the banks from being too 
much injured by the currents. The willow 
wood makes cricket bats and farm tools; 
paper is made from the white willow. 

To look from a hill and to be able to 
recognise the trees which are growing round 
about gives to the onlooker an added 
interest in the landscape. 

Winter ia the best time to begin looking 
for trees, The stiucture of their bare branches 
can be seen easily and their pattern is often 
beautiful against the shy, showing the shapes 
distinctly. 

The branches of the variety of willow 
shown ill Plate XXX shoot upwards in 
gentle curves, slightly radiating from the 
trunk. The middle branch grows the highest 
and the others gradually less high. Their 
rhythmic, vital lines have a very particular 
character. 

The elm in the drawing is fairly spreading. 
Its characteristic feature is its feathery net- 
work of branches rounded against the sky, 
In Slimmer, trees are recognised by their 
colour and shape, and the form of their 
foliage, Ill spring the foliage of willow is 
a yellow-green. Later in the year it appears 
more olive-green. It has a light quality 
with pointed and distinct feathery tips. 

The foliage of some trees takes very 
definite forms. The sycamore is a tall, 
strong, spreading tree and the leaves grow 
in beautiful rounded clumps. 

The beech is also a tall, spreading tree, 
but although the trunk and main branches 


are .so strong, tho foliage does not have 
the compact a])pcaranco of the sycamore, 
It it very grand, but has a lighter quality 
and the spreading sliapc is Inolccii by 
feathery tip.s which grow upwards at the 
top of Llic tree and as they come down 
turn upwards with a slight curve. 

If a tree i.s not recognised from a distance, 
it can be examined clo.sely. It may be 
recognised by the shape or colour of the 
buds, by the catkins if it has any, by the 
.shape of the leavc-s. Thou it can be looked 
at again from a distance and its character¬ 
istics noticed. 

It is a good plan to begin with some 
familiar tree, to find several examples and 
by comparing them, discover it."! normal 
growtli, its normal shape and height and the 
clvavactcristic arrangement of its liriinches; 
or, if it is summer, the eharacLcvistic form 
of its foliage. In time the essentials are 
easily grasped, and the tree becomes 
individual. 

It takes some time to discover tho real 
character of a tree. The observation is 
spread over the winter and the summer and 
the tree has to be thought about in its 
skeleton form and with its foliage at the 
same time. 

Because trees have to be watched all the 
year round, it is most useful to make direct 
brush sketches or pen and wash sketches 
with short notes lettered on the sketch, In 
winter it is essential to .show the normal 
shape and relative proportion—the way the 
branches grow from the main stem, the 
characteristic distribution of the branches, 
the general effect of the twigs as they arc 
seen on the top and round the edges. In 
summer the colour, shape and form of the 
tree would be shown, and the essential 
quality of its foliage. 




PLATE XXX 


Trees 
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TEACHING IN PRACTICE VOR SENIORS 


PLATE XXXL ARCHITECTURAL SKETCHING 


Towns and country villages are often rich 
in arcliitectural gems which attract people 
from all over the world. Still more can be 
gained by drawing these things than by 
merely looking at tliem, 

It is only by becoming familiar with good 
proportion—-by working in it and thinking 
about it—that its value is realised. 

Unless we give some lime to think about 
these things they are not understood, and 
in ignorance, beautiful things will still be 
destroyed «an(l ugly things will still be 
created. 

Familiarity with good proportion makes 
poor work almost unbearable. 

Before going out to sketch it is better 
to understand in plan and elevation and 
perspective the forms which are most com¬ 
mon in building— the square prism, llie 
triangLilar prism, the cylinder and the 
cube. 

If the models arc looked at and drawn 
for the purpose of understanding those 
principles of geometry and perspective which 
will make architectural sketching more easy, 
they immediately become interesting and 
can be understood quite easily. 

The form of a cottage could be constructed 
with a square prism, a triangular prism, a 
cube and a cylinder, and when the fonn of 
a building is understood it is obvious which 
faces are parallel. 

It should be possible to see at once which 
lines arc parallel, which are above the eye 
and winch below, and to find their vanishing 
points, 

A cottage is a simple example to begin 
with. An elevation or a perspective can be 


drawn, but a perspective is usually found 
more attractive. 

If it is possible, before beginning to work 
the building should be looked at from a 
distance and from a near point of view. 
The materials of the walls, the roof and the 
woodwork have to be seen. The roof may 
be of straw, tiles or slates. If it is of tiles 
or slates, their size and arrangement must 
be noted. If it is builL of local stone it is 
interesting to examine it to see the colour 
and the size of llic stones which have been 
used. The windows and the door may be 
set back very slightly at right angles. All 
such details have to be examined. 

U is best to use the proper mstramenta 
when making architectural .sketches, for 
then the lines arc clean and decided and 
the structure can be carefully followed, 

Light and shade help to explain the form, 
and working in light and sliade gives a 
better realisation of the form. Dirty lines 
of pencil shading only confuse the work. 
Clean washes of simple flat tones arc even 
more satisfactory than clean pencil line 
shading. 

Details should be sketched separately 
and just as carefully as the main drawing, 
and the date and any points of interest 
might be noted on the sketch. 

Plate XXXI shows a difficult example, 
because this type of window is difficult and 
tedious tO’draw, but it shows the value of 
sketching simply, and of refraining from 
overloading a drawing with detail, There 
is only a slight suggestion of the Cotswold 
stone, merely enough to show the type of 
stone, the size and the workmanship. 
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PLATE XXXII. COMPOSITION-i 


Composition is the choosing and arranging 
of parts so that each part will fulfil its pur¬ 
pose as well as possible, The puipose may 
be simple, for which a sketch would be 
sufficient, or it may be particularly import¬ 
ant requiring a careful choice and relation¬ 
ship of the parts. 

The pictures of the Italian School were 
pictorial bibles. They had a dignified and 
important purpose, They were painted to 
express the central beliefs of the church, 
simply and for everyone to see and under¬ 
stand. 

The pictures for the churches and chapels 
were usually of a given size to fill a particular 
place. The subject matter with only slight 
variation was detei'mined by the religious 
or particular purpose of the picture. 

The figures as a whole were large, the size 
being controlled by the position from which 
they were to be seen. By placing the figures 
symmetrically, similar spaces and lines were 
repeated at precise intervals to give the 
effect of balance necessary to the dignity of 
the subject and to give the right relation¬ 
ship to the building, 

The interest was maintained carefully, 
sometimes emphasised by lines leading 
directly to the centre of interest to give a 
complete unity, although little personal 
notes were frequently introduced as a slight 
relaxation. Horizontal lines were used to 
give steadying and balanced effects. 

Colours were chosen, associated and re¬ 
peated to give the required unity and 
harmony. 

The relationsliip of the parts to each other 
and the place in which they were to be seen 


would be planned before the painting was 
begun. Certain arrangements were con¬ 
sidered to be satisfactory, and therefore 
many pictures were composed on similar 
lines. Relationships arc abstract, but they 
cannot be ignored, for the relationship of 
one thing to aiiollicr is the key to the 
whole. 

Leonardo da Vinci wa.s much occupied 
with the idea that tlic working out of some 
mathematical formulae might give some 
beautiful arrangement producing a new and 
beautiful line. 

All relations of lines and shapes and 
colours ill ai'chitccturc, furniture, gardening, 
pictures, arc important not only in them¬ 
selves but also for the success of the purpose. 

Rclationsiiips have a definite influence— 
sometimes even a peculiar one. It can be felt 
in the arrangements and work of tribes and 
nations; people with different ways of think¬ 
ing and living arc interesting from this 
point of view. 

Any arrangement is a composition, but 
every composition need not be formal, A 
rough sketch may fulfil its purpose but there 
may be no elements of balance in it. 

The purpose of Plate XXXII was to tell 
a story which could be read quickly like a 
book. The drawing was made in a running 
fashion, Certain lines and spaces were 
roughly repealed at certain intervals with 
the intention of producing something of the 
evenness which is obtained in the arrange¬ 
ment of lines and spaces in writing. 

It was possible to fulfil the purpose with 
freedom, but not without a certain repe¬ 
tition to give unity and balance. 



PLAT]’ XXXII 

Composition 

This Plate gives an cxamylcof tliccliolcc and arrangemi^ntul parts in tclKngasloiy piclorisdv. Unity null balance arc picscrvcci 
the rcpclillon of ccrlaiii lines and spaces. 
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PLATE XXXHI. 

Many modern posters and advertisements 
illustrate clearly the artist's capacity for 
thinking and the ability with which the 
materials' have been used, 

Amateur posters and notices frequently 
show an absence of these qualities indicating 
a lack of thought and practice in arrangement. 

The teaching of composition often results 
in the frequent use of similar objects and 
the making of similar arrangements. There 
is little originality shown in working out 
the various problems. 

As individuals, there should be indivi¬ 
duality in purpose and, therefore, in the 
choice and arrangement of the parts. 

If subjects were worked out for definite 
purposes and, when finished, were discussed 
or described in writing, the subject matter 
and tlie arrangement of the parts would be 
carefully thought over and the faults and 
merits would be realised. 

It is helpful to ask the following questions 
when criticising work. Are the objects or 
parts which have been drawn really related 
to the purpose? Are they appropriate? Is 
there anything else which would express 
the purpose more vividly? 

Are the proportions satisfactory? Is tlie 
size of the parts in proportion to the size 
of the picture and right for the position 
from which the work will be seen? 

If the composition is to be formal, should 
not those shapes and spaces and colours be 
repeated and arranged evenly to give bahuice? 

Are those little incidences and decorations 
necessary—do they take away from the 
dignity of the composition? 

If it is to attract attention from a dis¬ 
tance, why are the tones so faint? 


COMPOSITION—2 

If the colour is the chief attraction, why 
is it dull and dirty? 

Thinking over even small sketches brings 
an understaiuling of what Is being done, 
and of what can be done. 

The purpose of Plate XXXIII was to 
express Modern Mechanisation. For this, 
the objects or parts of the picture bad to 
show some aspect of modern life; it had 
to be hal'd, streamlined and balanced. 

The aeroplane was drawn larger in pro¬ 
portion to the building.') to express its power 
over them. The blocks of the buildings 
were arranged and the lines ruled to 
give the balanced and hard streamlined 
aspect. 

In practice coinpositiojis usually work 
themselves out, 

In daily life we have to arrange things 
continually—many different kinds of things 
require thought and careful arrangement— 
and therefore wc must know how to do it 
suitably. 

Children who are not used to thinking 
about these things need not have the dread¬ 
ful feeling of being asked to do something 
they feel incapable of doing. IL is not neces¬ 
sary to begin the practice by arranging the 
figures in a drawing or a painting, A bowl 
of flowers can be arranged. They can be 
done every day. Needlework can be done 
in which figures and objects can be appliqued 
in bright colours, Coloured paper is a very 
useful nicdium for early practice in compo¬ 
sition. The colours arc definite. If the 
forms arc cut, tlicy arc definite, and the 
parts can be handled and arranged and 
rcEirranged. Any familiar craft will make 
an equally good means of approach. 
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plate XXXIV. STRENGTH AND FREEDOM 

Plale XXXIV is 0 . sketch of ii part of express the piii'[)o.sc and llicrefore the 
the bridge at Biirfoid in Oxfordshire. The lines anil tones were used to tlicir greatest 
water is shown by the reflection of Uic advaiilaige. 

bridge; the road over the top is shown by For these reasons, the skelcti was made 
the horse and cart; the solidity of the struc- freely and is, tlierefore, strong, 
turc by giving up a large proportion of the Strength wliich is cxi)ressed by controlled 
picture to the bridge and by keeping the thinking and easy wm'king is not necessarily 
shadows broad and simple; the atmosphere weighty or violent. The works of Michael 
is shown by the objects ^v]lich arc going Angelo convey a .sense of great physical 
over the bridge, by the quality of the tones power. It would seem that even a violet 
and the presence of the willows. drawn by him must have lliat same quality 

I described what I saw quite directly and of strength and force. Pierra della Fran- 
simply, without letting my attention wander, chesca's Nolivily in the National Gallery is 
I decided what lines and tones I wanted free and .strong, but does not express that 
and began to work, The willow branches same force or power, 
were drawn with easy, downward strokes. Extremes of dark and light give strength, 
Beginning with the darkest, the tones were Some people iialurally express themselves 
carefully adjusted, and each was run on forcibly by these means, but exaggerated 
with broad, wet washes, dark and dirty .shades and sliadows detract 

Had I faithfully copied the scene, I should from their purpose, 
have drawn in all the stones and evciy line The purpose is the centre round which 
of the bark of the tree and more people cvcrytliing sliould revolve, 
and objects over the bridge, but they would If a poster is to attract people to a play, 
have attracted the eye all over the picture, it must be attractive. By its subject, colour 
The attention would have been distracted, and aiTangcinciU it must call attention to 
and the eye would not have been able to those aspects of the play beat calculated to 
focus on one point. attract a woiilcl-bc audience. To do this, 

If I had gone over the lines and tones it is necessary to be able to judge the taste 
several times, or split up the broad, simple of tire people, and also to know something 
tones into little accidences of light and of the subject matter of the play in question, 
dark, the result would not have been sue- The best materials for the purpose have to 
cessful. The lines and tones could not have be chosen and used so that they convey 
done their work, I should have prevented the ideas as ably as possible, 
them from expressing the purpose in. mind. The work of very young children who 
I thought and worked in a direct simple way .have been encouraged to draw and cncoiir- 
like this because I was concentrating on pro- aged, moreover, to draw freely is very often 
ducing a free, strong sketch. remarkable for its ficcdom and strength, 

My attention was not distracted by qualities which over-trained people can only 
unnecessary incidents; it was free to admire and envy. 




Tills sketch ol 1 
drawing 'ey numerous details 


PLATK XXXIV 

'dd^&lN'ufa'relrne^rSsSlidi;; ^d'simplld^ is con^red h, breadth ol treatment. 
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PLATE XXXV. THINGS TO LOOK FOR 


Plate XXXV shows a lambing pen on 
the Downs and the distant country in the 
sunlight, It will be seen that in the par¬ 
ticular light in which the sketch was made, 
the sky appeared darker in tone than many 
parts of the fields and objects below— 
darker than the top of the water cart and 
the straw on the pens, 

Before a heavy summer storm, the 
rounded forms of tops of trees often 
appear vivid pale green in colour, and 
very obviously much lighter in tone than 
the dark grey sky against which they 
are seen. 

It is not generally realised how often the 
sky, which is always thouglit of as light, 
appears darker in tone than many of the 
objects below, After a snow storm, the sky 
frequently appears darker than the roofs of 
the houses, and the walls of houses appear 
rather warm and dark in tone against the 
surrounding white ground. 

The study of colour calls attention to 
subtle and attractive effects of light. 

Look at the lights which are reflected 
from any shiny surfaced object. Move to 
another position. Those lights have van¬ 
ished, and others are reflected, 

Take some pieces of paper of different 
colour. Turn them slowly towai'ds and away 
from the light. Examine them from different 
angles and different positions, Fold some 
into small blocks to represent houses and 
group them with differently coloured back¬ 
grounds and foregrounds. Arrange them in 
sunlight and then in a less bright light and 
turn them about so that the surfaces can 


catch and reflect the light from different 
angles. 

They will give various interesting effects. By 
using various papers and trying to arrange 
them so that they give certain colours and 
tones, by thinking which colours were used, 
how they were associated and how they 
received and reflected the light, it is possible 
to understand why things appear as they do. 

Pigments arc like most materials. They 
produce colour by their ability to reflect 
certain rays of light. 

These experiments will show that the choice 
and arrangement of colours in painting or 
in any otlicr craft is a subtle and most 
fascinating work. 

They will show liow to set about makinga 
choice and arrangement of colours for rooms 
and other things to give more liglrt and 
more pleasant colour. 

The search after colour and proportion 
also draws attention to a great many things 
which might otherwise be missed or passed 
over rather cursorily—the tiny village shop 
with its windows carefully arranged, crammecl 
with every gorgeously coloured thing a child 
might wish for; tlie grey and yellow and 
green and brown of the willow leaves which 
have drifted into the backwater and blown 
into patterns by tlic wind; tlie eye of the 
water rat peeping out of the river bank; 
tlie quality of the colour in the spring sun¬ 
light, Shabbincss and dirt appear impossible. 

Drawing is a means of communicaLion, 
but its practice encourages observation and 
reflection and can lead to the discovery of 
principles which give order and beauty. 




PLATE XXXV 

Things to look Foil 

Drawing awakens llic critical facuUics ns Well as lie power of observation, New beauty is discovered in crdiimry everyday objects 
wliiio uncspccted eflects of colour and sliading will be found in liitherlo dull, uiiinfcrcstlng scenes. 
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PLATE XXXVI, THE ORIGIN 01 - OUR ALPIIAHET' 


Writing is a branch of drawing. The 
earliest kind of writing was iclcograx>liic. in 
picture form, scratched or cut, or iwinlcrl 
on any material at hand. 

In time, symbols—such as horns to rcjrrc- 
sent a bull, a circle and dot to represent an 
eye—standing for syllables or sounds were 
put together to express things which were 
difficult to picture. 

Gradually a particular symbol was used 
to represent a small number of scpariitc 
sounds, and by combining these symbols 
any word could be written. 

These symbols went tlirough changes and 
were the source of various alphabets. Om* 
alphabet was brought to perfection by 
the Romans in their dedicatory inscrip¬ 
tions on triumphal arches, pillars of victory 
and other structures. 

It is marvellous to think that we have 
to learn only twenty-six simple symbols to 
be able to write and read. It is thought 
that they may have developed under the 
influence of writing done with a flat-ended 
brush, Each letter has its own proportion 
and character and a quality and beauty 
which is remarkable. 

A photograph of the Roman letters from 
Trajan's column can be obtained from the 
Victoria and Albert museum. If the lettm 
0 and 1 only are copied, the character of 
their actual forms can be realised. (See Class 
Pictures Nos, 107 and 108.) 

Plate XXXVI shows the proportions of 
these letters in skeleton form. All capital 
letters should keep these proportions, al¬ 
though the tool which is used to make them 
may modify the character slightly. 

In printing and writing they are made 
wider and narrower frequently. Such changes 
are not the result of using a different tool 
but an alteration in proportion, which makes 
the letters, when taken as whole, less legible 
and far less beautiful. 

The letters A, H, K, N, T, U, V, X, Y, Z 


arc all about thrcc-ipuu'tcrs of a .square in 
wicltli. The bar of A and the points at 
wliirli the top aim of A' ini?i‘ts the vertical 
arc very slightly heUisv live liiiU line, The 
bar of Jl is a litthi above the half line, 
The curve of V is part of a circle, 

E. F. J, L, r, h\ .S’, li aic al)out half a 
square in width. Tlie bar of A, 1 ' and D 
and the curve of P aie about level 
with live bar of //, TIic l>ar of R is 
about level with the bar of A. Tlic curves 
of P, U and B imd tho top and lower parts 
of the curve of .V and the curve of / are 
circular. 

0 and Q arc circular ]cLLer.s, Uie curves 
of C, J) and G arc tarcular. M and W are 
slightly wider than a square. 

Tlic qviick writing of the people modified 
these forms and a .small liand gradually 
evolved, whicli llie scrihc.s in time clevoloped 
into beautiful round hands, the diCtcrcuccs 
in their character.^ being caused by tlic way 
in which the pen was cvrt and held, 
Gradually the use of an easily licld pen and 
the dc.sjie to economise in time and space led 
to .squeezing the letters and eluinging the 
beanlifiil proportions of the small roiindhaiicls 
into pointed Gothic characters, which arc far 
less legible and beautiful tluin the earlier 
round liaiid. 

When printing was invented in different 
countries, with the exception of tlic Italians, 
printers modelled their types on the pre¬ 
vailing liand which produced the heavy 
angular black letter type. 

Ill the Renaissance the profcs.sioiuil writers 
of Italy reformed Llieir writing by studying 
the earlier round hands. Italian printers 
followed the scribes and modelled a clear 
round type now known as the Roman small 
letter whicli is u.scd generally in printing, 
Plate XXXVII shows skeleton forms of 
these lettei'S with some modifleations, 
Bibliography; Wriling, Ilhiinimliiig and 
Ldtering by Edward Johnston. 



PLATE XXXVI 

SicELXTON Forms of Roman Capitals and Roman Lettcjis 

WrlLin? is one brancli of tlrawlrB. The growth ol ow alptabct, dating from «ic earliest l/mes wlica little rlcdires were tisccl to 
rcprcBonL cerlain sounds, )s a most interesting study. 
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PLATE XXXVII. THE ESSENTIAL FORMS OF THE ALPHABET 


It is necessary to know the proportions 
oi the Roman capitals and how to use them. 
Variations considered at the time of little 
importance can easily be taken into general 
use. 

The letters can be ruled with a round- 
ended lettering brush or a soft pencil on 
sectional ruled paper. This type of paper 
guides the brush or pencil and is very 
helpful, Brush lettering can be done in 
water colour, vermilion and viridicn being 
used as well as black, The brush is used 
with plenty of colour, and with direct 
strokes. 

Lettering is an exacting craft. The eye 
and hand tire very quickly, It is better 
to learn, three or four letters only at a time 
and to draw one or two words with those 
letters, Those in tlie gi'oup with A are easy 
to begin with. 

Each letter is built up witli certain strokes. 
If the letters are discussed, they are under¬ 
stood before they are drawn. For instance, 
the letter 0 is begun on the left. The brush 
curves down and then to the fight and 
slightly up. It is talren off, and picks up 
the curve at the top, draws slightly upwards 
to the right and downwards to complete 
the circle. Vertical strokes should begin and 
end firmly and must always be kept upright. 
Hori 2 ontal strokes are drawn with a hori¬ 
zontal brush. 

The numerous monumental inscriptions 
all show what a beautiful quality can be 
gained in Roman lettering, and every letter 
sliould be drawn witli pleasure and with a 
desire to make it as well as possible. The 
circular letters perhaps more than the others 
give it its fine character, and great care 
should be taken to keep them quite circular. 

When drawing a word each letter is 


drawn Jis closely as possible to the one 
before, though not too close to spoil its 
character. When, however, vertical strokes 
come together as in the and will in Plate 
XXXVn they arc arranged sufficiently far 
apart to give an even effect of line and .space. 

When writing a sentence, about the width 
of a circle is loft between each word. 

When the proix^rtions of llic Icttei'-s are 
realised, two short lines of lettering can be 
done. Tile space between the lines can be 
equal to the height of the letters. The 
words of the sentence arc chosen so that 
they will fit into the given rectangular 
block. Some letters arc les.s beautiful and 
more difficult to draw than others and can 
be avoided. 

The words should be arranged very lightly 
in pencil, and tlie letters moved and adjusted 
willingly until they are composed pleasantly 
in the given space. Letters and spaces may 
have to be made slightly larger or slightly 
smaller than they should be to make them 
fit. Tliis appears a contradiction to the 
statement that the proportions of letters 
should not be changed, but the art of 
spacing is in making these adjuslincnts so 
skilfully that they arc not seen. 

Notices may be more attractive at times 
on coloured paper, but they should be 
spaced out on rougli paper first to discover 
wliich arc the important words to emphasise 
and what is the most simple and clear 
arrangement. 

The arrangement of lines and spaces in 
lettering is one of the most e.vactiiig experi¬ 
ences in proportion, and one of tlie most 
pleasant, but for some children it is far 
too exacting and it tires Ihc eyes too much. 
Also, definite harm is done if the letters arc 
not accurately drawn. 



PLATE XXXVII 

The Use of SkeietoH Letters 

TLis rialD shows Ijuw In atiajiyu a uoliws in lellEchig. The impotlaiil wrcl or w-oidi Itnoc to lio I.ioiibIiI o.il •" H>e 

arrangeincnl, while tho whole must pve a ucal, butincss-like appeoTance, The cgtiTCt proporlioiis ol llic Icllets slioiild bn MfJ’li 
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PLATE XXXVin. THE USE OF A MANUSCRIPT PEN 


Plates XXXVIII, XXXIX and XL are 
written to show how to use a pen and how 
to build up letters, When the pen is under¬ 
stood, if it is desired, a style can be modelled 
on one of the beautiful early manuscripts. 
Hail. M. S, 2904 in the British Museum sho^vs 
some particularly satisfying tenth century 
writing, 

A chiscl-endcd pen is one of the tools 
which shows clearly that materials and tools 
liave their work to do, and that their nature 
has to be understood if they are to be used 
rightly and with the most pleasing effect. 

A smooth surfaced paper is used for letter¬ 
ing, A sectional, ruled paper is very helpful 
in learning liow to use the pen, Manuscidpt 
ink is kept carefully corked when not in 
use. Dry, thick ink is useless. Black shows 
faults most clearly, but for change and 
interest vermilion and viridien can be used 
also. Separate pens arc kept for each colour. 

It is best to begin writing with a nib 
which is broad enough to make and explain 
the strokes easily and clearly. The reservoir 
is placed as in a fountain pen. It must 
hold firmly and not be allowed to slip about. 
If it presses against the nib, it prevents 
the ink from flowing; if it is too far from 
the nib, it draws the ink away in a blob, 
which presently falls on the paper. The pen 
is dipped into the ink, and the top of the 
nib cleaned with a piece of linen rag. 

The drawing board is kept at an angle 
of about 45“ to the table. If two or more 
sheets of blotting paper are placed under 
the writing paper, the pen runs more easily. 
The paper is supported by pins, but not 
pinned. It is best to write at the same 
level moving the paper up after writing about 
two lines. 

Plates XXXVIII, XXXIX, and XL are 
written with a steel nib with the edge at 
right angles to the shaft. This is placed 
and kept at 45® to the margin all the time 
the writing is being done, and it must have 


perfect contact with the paper. The shaft 
of the pen lies in a diagonal position and 
is held so that it slopes very slightly towards 
the paper to a11()\v the ink to flow down 
gradually. The pen is not turned about at 
all; it might be considered as fixed in the 
hand. All the writer has to consider is the 
direction in which the hand iS to go. 

If the pen is placed in position and drawn 
forward in a line with the shaft, it gives 
the broadest stroke. If it is drawn forward 
in a line with the edge of the nib, it gives 
its thinnest stroke, which is at right angles 
to the broad stroke, When it is drawn down 
the vertical line, it gives the stroke wlricli 
is intermediate in width. After filling and 
cleaning the pen, it is tried on a scrap of 
rough paper to see if the ink is flowing 
rightly. 

Two or three repeats of a border can be 
done first. The broad strokes must be the 
broadest and parallel to each other. The 
thin strokes must be thin lines at righl angles 
to the broad strokes and parallel to cacli 
other. 

Three or four easily constriicLcd letters 
can be analysed and built up fust, and then 
a word can be written with those letters. 
Edward Johnston gives the width of 0 
approximately five times, and the height 
approximately four times the width of the 
tliickest stroke. 

Taking tlie letter C, it is made up of two 
strokes; the first takes three directions, the 
second only one. If they are drawn in the 
squared form first separately, and then to- 
getlier to make the letter, these directions 
are easily understood. When the strokes 
are drawn in the rounded form, the curve 
begins before the angle is made. When 
writing the pen is steady, the hand draws 
easily and the concentration is on the 
essential form of the letters, which with 
slight exceptions are based on the skeleton 
forms in Plate XXXVI, 



PLATE XXXVIII 

Letteking with a Chisei-'Endeu Pen 

This Plate shows how to learn tho use of a cliisol-entled rcn and H.i; strokes willi wliKli ilie first c1r\-en letters ol llin 
alphabet can be built up. 
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^6o TEACHING IN PRACTICE I-'OR SENIORS 
PLATE XXXIX. THE STORY OF WRITING—i 


In the illustration Plate XXXIX is a 
beautiful drawing of a reiiideei* carved on a 
piece of antler by one of the ancient cave men. 
It was found near Thayngcn, Switzerland, 
and is an example of an art that proceeded 
no farther and became lost to the world. 

In the very early days man had to rely 
solely upon speech and memory il he wished 
to tell his friends of important happenings. 

As life became less simple and tribais came 
in contact with one another a sign langnagc 
began to grow, a sort of writing in the air 
with the hands, in order to express emotions, 
actions and commands, The next step came 
when messages had to be sent a distance 
away. Messengers were not always reliable 
and, in consequence, various ideas came 
into use. 

The mesmge stick, still to be seen in 
Western Australia, was among the earliest 
and was not so much a message in itself as 
a reminder for tlie carrier, who told his 
story and referred to his stick to make sure 
that nothing had been omitted. Such sticks 
were also in use among the ancient peoples 
of China and America and, many years after, 
the notched sticks, the account book and 
bills of the Serbians, and the tally sticlrs 
and clogg almanacs of the Englishman of 
the Middle Ages, were in constant use. 

Another idea was the knotted cord, used 
by the Chinese, Persians, Mexicans and 
particularly the Peruvians, who called it 
the quipu. At first the knots merely indicated 
numbers, a single knot meaning lo, a double 
one 100, two knots side by side 20, and so 
on, but soon a deeper significance developed. 
A knot close to the stick meant important 
news; a black knot, death; and a white 
knot, peace or silver. 

The American Indians used coloured shells 
for a similar purpose, and long messages 
could be carried on strings made into a 
many coloured belt or wampum. 

Sometimes actual things were sent in 
order to express a meaning. To the 
Scythians a frog meant, “Can you leap like 


a frog through the swamps?" A mouse 
meant, “Can yon hide in the earth like a 
mouse?" And Lo the Indian.s a pipe signified 
peace; a .spear or arrow, war; and a drawn 
bow, attack- This was all very well for short 
messages, but a long one would probably 
need quite a number of very awkward things 
to be carried, .so conscqnciiLly in many parts 
of the world man made use of hi.s ability to 
draw pictures, When it came lo portraying 
abstract tiling, he drew certain objects that 
always conveyed a special meaning. Thus 
the turtle, the hick briiiger, .signified happi¬ 
ness; bravery was rcpi'c.scntccl by a lion or 
an eagle; and a snake, which lived for ever, 
according to the current lielicf, was a symbol 
for life. 

The ancient rock inscription, ns shown, is 
a picture story that was found on a cliff near 
Lake Superior in North America, Five war 
canoes are drawn, containing filty-one braves, 
the first boat being led by llic Kingfislicr, 
whose totem or family sign is seen above. 
Apparently, they set out on an expedition 
lasting three days, tlircc snn.s under the 
arches of the .sky, with their magic maker, 
the man on horseback, to bring success. 
The turtle shows Llmt the foray was siiccc.ss‘ 
ful, owing to the bravery, indicated by the 
eagle, of- the Indians. Whctlier the meaning 
of the curious creatures at the botLom is a 
panther, the totem of the chief, or a snake, 
to show that no one was killed; or whether 
they arc animal spirits invited to aid the 
expedition, is rather obscure. 

The ancient Mexicans went much farther 
than these drawings and ilevclcipcd Llie rebus, 
a method of indicating a word liy its sound 
and not merely by its form. One fiuLlicr 
relic of man’s efforts with crude pictures 
before passing Lo the stages of a higher 
civilisation is seen in the Totem Pole, allied 
to pictures on tombstones and tattooing on 
the body, to indicate, certain features of the 
clan or family of an individual. They were 
erected in front of dwelling places and were 
found in British Columbia, Central America 
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and New Zealand; the totem itself becoming 
the autograph of a chief and used as his 
signature in dealings with other people. 
The one in the picture, from Queen Charlotte 
Island, is 38 ft, high and is now to be seen 
in the British Museum. 

Archaic hieroglyphs .—Pictures lead to 
hieroglyphics, the curious shapes and draw¬ 
ings that cover the walls of ancient Egyptian 
temples and pyramids, Until the igth 
century they were a complete mystery to the 
modern world and it was only after the lucky 
discovery at Rosetti of a huge, fiat stone with 
letters inscribed in two languages, together 
with a further find of an obelisk on the island 
of Philo, that the French scholar, ChampolUon, 
was able to announce the solution of the 
puzzle. He discovered that the Egyptians 
had advanced from mere pictures to shapes 
that represented sometimes words, some¬ 
times syllables and sometimes letters, and 
often picture and shape were placed side by 
side to make the meaning clear. 

Tlic archaic hieroglyphics seen in the 
picture come from what is known as the 
Father Schid tablet, a relic of probably 
the earliest form of lettering hclore use had 
begun to make the outlines more simple. 

Bone Ring -—In China, the land where the 
past lives with the present, the pictures of by¬ 
gone ages are still to be seen in the writing of 
to-day. It is very difficult for us to decipher, 
as there is no alphabet and many words 
have each a number of meanings, but just 
as the Egyptians did in working out their 
hieroglyphics, the Chinese draw their picture, 
very much simplified in shape, of course, 
and then add others to give the full meaning. 
The earliest form of Chinese writing known 
is seen in the picture of the Bone Ring. 
This dates probably as far back as 1700 b,c, 
and was a badge given by the emperor to a 
deserving official. 

The story of letters does not end with 
hieroglyphics. Hundreds of years passed in 
which they travelled at first by the way of 
Phoenician traders to Greece, where they 
stayed for 2000 years; then to Rome, then 
north, to Russia, and thus throughout the 


whole world so that there is not one alphabet 
to-day that has not descended from ancient 
Egypt, 

During that time many changes took 
place; some of the shapes were lost, new 
ones were added; many were quite altered 
and most were turned round by the Greeks 
in the opposite direction. The last idea was 
because the writers, instead of writing from 
the top to the bottom, starting at the right 
as the ancient Egyptians did and the Chinese 
do now, began to write from lelt to right. 
They did this because early ink was a mixture 
of soot, vegetable glue and water that dried 
very slowly, and the scribe in coming to his 
second line was bound to smear his work. 
This cliange in direction naturally caused a 
change in the direction of the letters; it wa,s 
easier and quicker to draw them that way. 
With regard to the Chinese, as they used 
quick drying Indian ink there was no need 
to change their original method. 

With the travelling of the letters from 
land to land, changes in another direction 
took place. New materials were being sought 
and gradually stone gave way to papyrus, 
papyrus to waxen tablet, then parchment 
and, finally, paper, 

Ill the earliest days Man had to make use 
of anything he could find on which to fashion 
his pictures—shoulder blades of sheep, broken 
pieces of pottery, bits of bark, anything tliat 
could be marked by a sharpened bone or 
stick. These ways lasted for many years; 
Mahomet is said to have written the Koran 
on, pieces of sheeps' shoulder blades; Roman 
soldiers in Egypt when short of papyrus 
wrote on pieces of broken pottery; in India 
whole books were made of palm leaves and 
our word ostracise comes directly from the 
oslraca or oyster shells used as receipts by 
ancient tax collectors. Of all the ancient 
books, the stone one has naturally lived the 
longest, but so tedious was the task of 
carving and so weighty the material, that 
eventually the Babylonians and Assyrians 
discovered a better idea. 

They cut tablets of clay from the banks 
of their rivers, wrote upon them with little 
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three cornered sticks, and then sent them to 
the potter to be fired. So well have these 
lasted that a library of 30,000 such tablets 
has been unearthed at Nineveh. A number 
of them went to make a book and, to preserve 
the right order, they were all numbered with 
a suitable heading placed at the top of cacl\. 
The books tell of wars, heroic deeds and, in 
one, the story of Ishtar the goddess who went 
down into the underworld to bring back her 
husband, 

Bahylonian seal .—^Besides writing, the 
Assyrians, Babylonians and, later, the 
Egyptians, printed on clay, and in the last 
picture is a seal on whicli is inscribed iu three 
languages the name and titles of Darius the 
Great, King of Persia, the dcsigir showing him 
hunting lions in a palm plantation. A seal 
was made of precious stones siidi as onyx, 
amethyst, topaz, lapis-lazuli, the design being 
clit with a metal graver and the deeper 
parts hollowed out by means of a drill. On 
the conclusion of a treaty or a trade agree¬ 
ment the seal, being made in Ihe sliapc of 
a cylinder, could be rolled along a clay 
tablet and thus a permanent record was 
made. As the cylinder was hollow, the owner 
threaded it on a string as a convenient way 
of carrying it. 

With the seal the first part of the story of 
writing is ended. Crude pictures have 
developed into definite letters. How the 
scores of symbols were finally shortened 
until the definite twenty-six of onr alphabet 
were left is even to-day not quite clear. 
The Phoenicians undoubtedly possessed 
- a definite alphabet, but whether they 
borrowed it from the later Egyptians or 
whether, as some people think, it came 
from the highly civilised people of the 
island of Crete, is still an unsolved problem. 

Plate XL.—Tlic Phoenician alphabet 
passed into Greece from several directions 
and for a time each Hellenic state 
developed its own, altering the original 
one from time to time as convenience 
dictated. Finally two main types were 
evolved, the Eastern and the Western, and 


these ill the year 403 n.c, were reduced 
to one, the Ionic form. This was the classic 
Greek alphabet that many years later 
travelled into Italy and was eventually 
given its inomimcntnl perfection liy the 
Roman-s. This is the alphabet that is the 
most widely spread in the world to-day, 
the only other one that competes with it at 
all ill popularity being Llic Araliic, that is 
still ustkI tlironglioiiL Central Asia, 

At this point it must not lie fcngntlcn that 
all the letters used up to the beginning of 
the Christian era were upright capitals. 
So far, the minuscule or small letter had not 
developed and for this it is necessary to 
return to the transformation in tlic means of 
writing. 

The first piclurc (Plate XE) is that of an 
Egyptian .scribe writing on pa])yrLis with a 
reed pen. Papyrus, a great advance upon 
clay, was made from a Wiilcf phiiit lluiL 
grew by the river Nile. The stems were 
split and pasted together to form a page; 
then a further page was ])iisLccl on the lop 
in an opposite direction and .so on many 
times, the whole mass being heavily weighted 
and left to dry. Wlicn ready, a number oC 
pages were glued together in a long atrip 
and rolled round a dccoraLcd rod to prevent 
cracking aifd also for convenience in using. 
The ink used in writing ha.s been mentioned 
before; it could be easily erased with a 
sponge thougli tlic scribe often had to use 
his tongue. There is a story that at one of 
the contests for Lhc best jiocm, held at the 
court of the Emperor Caligula, all the 
unfortunate poets who lost were ordered 
to lick out their own compo.silions. Papyrus 
and ink gave much greater .speed to writing 
and amongst ordinary pcojdc there wa.s 
soon a tendency to run letters together and 
to curve lUcir original straight lines. The 
priests still wrote carefully to preserve the 
beauty of the old lettering, but before long 
three definite styles were in vogue, the old 
hieroglyphics chiselled in stone, the hieratic 
saupt of the sacred saibes, and the demotic 
or very cursive style used in commerce. 

In the next series of pictures are seen the 
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writing materials that were still employed 
right up to the iSth century. They were 
the famous waxen tablets of the Greeks 
and Romans that were used mainly for 
letters, business notes and in schools, and 
not for work that was expected to be lasting, 
Papyrus was expensive and often not obtain¬ 
able, so tablets were prepared with hollow 
centres for the wax and holes punched in 
the two inner corners so that they could be 
fastened together. To write on the wax, a 
metal stylus took the place of a pen, It was 
sharp at one end, often decorative in form, 
ai\d rounded at the bottom to act as an 
eraser. As the wax could readily be rubbed 
.smooth, a tablet could serve many times 
and no schoolboy of the period was complete 
without one Jianging at his belt. 

Writing was by now a common art; there 
were tbou.sands of educated Greek slaves 
in Rome alone, all occupied in copying 
books, some of which even ran to 2,000 
copies to an edition. Thus some Roman 
scholars possessed in their libraries as many 
as 6(j,ooo volumes or roils of manuscripts. 
It is no wonder that by the isL century 
A.D, the old Greek and Roman capitals had 
begun to degenerate into forms tliat led 
evcntnally to a complete .style of writing. 

The next picture shows a i/iouli i//fminatijcg 
or decorating the words in a most beautiful 
manner, as he carefully pens them in his 
book. But now the writing is no longer on 
papyrus, but on parchment or pergament, 
the name given to it by the city of Pergamos 
in Asia, the place of its origin. It is said that 
the library of Pergamos once threatened to 
outdo the famous library of the city of 
Alexandria with its million rolls of papyrus. 
I'o check this, the ruling pharaoh at the time 
ordej'cd the export of papyrus from Egypt 
to Asia to cease, and consequently the king 
of Pergamos in his turn commanded his 
most skilful leather workers to prepare a 
material from the skins of sheep and goats 
that would take the place of papyrus. By 
soaking and scraping and rubbing, this was 
done and the result was parchment, a beauti¬ 
ful yellowish material that could be varied 


in thickness and quality and that could be 
folded without cracking. When Egypt was 
overrun by the Arabs, the export of papyrus 
into Europe was stopped altogether, and in 
the Dark Ages to follow, when educated 
people became fewer and fewer and reading 
almost a lost art, the result of countless 
}'ears of development njight well have been 
lost to the world if it had not been for the 
work of the monks, chiefly of the Benedictine 
order. A room in the monastery, known a.s 
the scriptorium, was .set apart for tlic daily 
toil of copying the scriptures and other 
literary productions. In it was the complete 
outfit of the writer—parcliincnt; vellum 
from newborn lambs or kids; pumlc stone 
for smoothing; pens made from reeds or 
from goose or crow feathers; blade inlc made 
from oak galls and copperas, and red ink 
made from red earth. Here the monks spent 
patient hours of toil, a whole year being 
passed in producing a book of five hundred 
pages. Each book represented many tasks; 
one monk split the leather, another acted 
as polisher and smootlier, a third did the 
writing, a fourth the illuminating, a fifth 
was the artist who drew the tiny pictnres, 
and a sixth bound the finished work into a 
beautiful volume. Parchment wus very 
expensive, the monks often having to depend 
on the gifts of pious mcrchant.s or wandering 
robber knights who wished to save their 
souls, and consequently the utmost economy 
had to be practised. Letters were placed as 
close as possible to each other or run together, 
and shortened forms such as Jm. for Jeru¬ 
salem were often used. Thus it can be easily 
seen that the uncial or large letter, after 
becoming rounded, diminished in size and 
little by little developed into the perfect 
miniscule as used to-day. 

The last picture shows William Caxton 
displaying his /ifsi 'printed book, The Dicks 
or snyeiigis of the Philosophers, to King 
Edward IV in the year 1477. The art of 
printing followed on the piogrcss in paper 
making. It may seem strange, but the 
Chinese 2,000 years ago inailo j^aper from 
bamboo, grass and old rags. I'lie Aralxs 
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stole the secret after a war in the 
year 704, hut it was not until the 13th 
century that mills for its manufacture were 
set np in Europe, Paper was very much 
cheaper than parchment and consequently 
all types of intelligent people, other than 
monks, could learn to write and enjoy the 
field of knowledge opened to them by 
Dante in his Divim Commedia, Petrarch 
and his studies of the Latin and Greek 
classics, and Boccaccio with his modern 
stories. 

In the days of William the Conqueror, 
stamps and seals, similar to those of the 
Babylonians in purpose, had been fashioned 
by engraving on wood, These in turn gave 
the idea of carving on a block, a complete 
page of a book, so that many prints 
could he taken, and in the 14th and iStli 
centuries block books, as they were called, 


of religious ^YOrlcs were quite common in 
Germany and Flanders, This was very 
laborious work, and at last separate movable 
letters, or type, were invented, The credit 
for this discovery may belong either to 
Johann Gutenberg, 1398 to 14C8, a printer 
from llainii, in Germany; or to Loiirens 
Coster, who printed at Haiirlem, Holland, 
between the years 1440 and 1446. Whoever 
it was, the great gift was given to the world, 
and when metal type Look the place of 
wooden letters books were available for all 
who cared to understand, William Caxtou, 
as we know, learned the trade of printing 
in Bruges, where he had lived for thirty 
years. He returned to England after the 
Wars of the Roses and, once he had set up 
a press in Westminster, it was not long before 
the universities of Oxford and Cambridge 
carried on with the work. 
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. . . 3 . 13 . 334 ' '335 

Day Robes , . 341, 343 

IToclcs, JdUlo Girls' 383, 383 
Hat, Haby Hoy's Best 

360, 361, 362, 363 
Hoy's . . . 366-371 

Girl's T.ibcrty 


. 17 -f. 373. 373 . 374 
Layotte .... 33() 
Millinery, Chllclvoii's . 350 

Napkins . . , 33O 

Nightgowns , , 342, 343 

Petticoat, Long . 330, 342 

Short , . . 345, 348 

Pilclios , 336, 337, 344, 345 

RoscLLo Malting . . 330 

Rosettes, Baby R.ibbon 350, 351 
Looped . 350, 35J, 352 

Short-Coating Set . , 344 

Suits, Little Boy-s' , , 384 

Sleeping . . 385, 386 

Siinbonnet, Gid'a 364, 365, 366 


NEEDLEWORK, THREE 
YEAR’S COURSE OF 

Apparatus, Teaching , 187 

Appliqud , . . 312. 3T3 

Band, Gatlicring in a 

196, J97, 198 
Renovating a . . 337 

Setting Skirt on a . 306 

Binding .... 25./ 
Blouse, Making a Gym 284, 286 
Bodice Pattern, Drafting a 

227, 22S 

Buttonholes , 198-203 

Bound . 308, 309 

Chair-baclc Covers, Making 314 
Chain Stitch, Raised 286, 2S7 
Stitched , , 239 









Collar, Setting on a 

265, 266, 267 
Collar Pattern, Drafting a 

264, 265 

Couching . . . JXJ, 312 

Coiu'se, First Year . . 180 

First Term . , . 189 

Second Term . . 225 

Third Term . . , 243 

Course, Second Year . 258 

First Tei'/n , . . 258 

Second Term . . 275 

Third Term , , , 290 

Course, Third Year . , 300 

First Term . . . 300 

Second Term . . 316 

Third Term . . . 327 

Cretan Slitcli . . 270, syr 

Cross Cvit, Uarning a . 299 

Cross Stitch . . , 238 

Cuff, Renovating a . , 326 

Setting on to a Sleeve j)(j, 280 
Cull Pattern, Drafting a 

276, 277 

Cusliioii Covurs, Making . 331 

Cutting out . . • 18Q 

Daisy Stitch . . . 2og 

Darn, Working the 220, 221, 222 

Darning , 220, 274, 289, 299 

Darts . I . 301, 302 

Dress, Making up a , . 331 

Drill Tunic, Cutting out a 255 
^^aking up a . 2551 236 

Obtaining the Pattern of a 25a 
Duchesso Sots, Making 272, 273 


Ildgeg Turned 
Eyelet Kolos . 
Faggoting 
Fastenings 
Feather Stitch . 
Fishbone Stitch 


■ a54 
203, 204 
294 i 295, 2^6 
. 280, 281 

206, 207 
238, 259 


Gathers, Maohiniiig23i, 232, 233 
Gimping , . , 253. 254 

Gloves, Repahing , . 332 

Hem, Renovating 11 . 324, 326 

Turning a . . . J07 

llcm-stitching , . 327, J29 

Hcriing-boning 207, 208, 2og 
Honeycombing . . 293, 2g4 

Hooks and Eyes . 280, 281 

Introduction ■ • .165 

Jumper, Cutting out a , 324 

Making up a . . 324 

Jumper Pattern, Drafting a 

317. 31S 

Knicker Pattern, Drafting a jpo 
Kniclcers, Cutting out . 203 

Making up . . . 204 

Knitted Web, Darning 

221, 223, 224 
Linen Bag, IMaldng a 212, 213 
Long-and-Short Stitch 286, 287 
Luncheon Sets, Making . 288 

Machining . 229, 230, 231 

Neck Line, Neatening a 322, 323 
Needlework Bag, Making a 

27 r, 272 


INDEX 

Nightdress, Making a 

296, 297, 29S 
Notebook . . .186 

Openings, Neatening igi-jpfi 
Wrist . . . 277, 27<S 

Overcasting . . 253, 234 

Patch, Calico . 214, 216, 2iy 

Cloth . 240, 241, 242, 243 

Dress . . 217, 218, 2ig 

Flannel . . 214, 2x5 

Scam , , . 257. 2^8 

Woollen . . .240 

PatLenis , . , . 185 

Use and Adaptation of 

3^8-722 

Pekinese Stitch . . 259 

Petal Stitch . , , 270 

Petticoat, Cutting out a 

236. 237 

Making up a . . 23Q 

Petticoat Pattern, Drafting 
a . . . . 228. 229 

Pinking . . . 253, 254 

Pleating , , , 247-257 

Portuguese Border and Chain 
Stitch , , . 286, 287 

Press Studs . . . 257 

Pyjama Pattern, Obtmnipg 
a , . .'^^fi7, s68 

Repair Work , 213, 239, 257, 

274, 289, 299, 3 Mi 324.332 
Rouleau Work . . . 330 

Satin Stitch . , 210, 211 

Scalloping , 233, 233, 236 

Scheme of Work . . 188 

Seams, Neatening . . 253 

Skirt, Cutting out a . 309 
Flared , . . 305, 306 

Making up a . . 3^9 

Pleated. , • 303, 30.; 

Skirt " Block " Pattern, 
Adapting a 303, 304. 305, 306 
Drafting a , . 302, 303 

Sleeve, Setting in a . 262, 263 

Sleeve Pattern. Drafting a 

260, 261, 262 
Smocking , 290, 291, 292 

Stem Stitch . . 209, 2x0 

Stitchery, Decorative 

204, 23B, 25 o, 269, 286, 311 

Tear, Darning a . 28^, 300 

Three-cornered . 28g, 290 

Tucking . , 281, 283. 285 

Wheat Ear Stitch . . 2yi 

Yoke, Saddle , 244. 245. 24S 

Yokes . . • -244 


REPAIRS IN THE HOME 

Frames, Window . 474 475 

Fuse . . . 468- 4^9 

Locks and Catches, Door 

475. 477 

Pipes, Blocked . . 464, 463 

Frozen , . . 4 ^®' 4 ^^ 

Plugs, Wall . . 478. 479 


Radio 

Tanks, Water 
Taps, Ball 
Water , 
Wiring 


569 

472. 473 
46G, 467 
4661 467 
462, 463 

470. 471 


SCIENCE, HANDICRAFT IN 

Alarm, Fire . , . 4x7 

Annealing , , ,418 

Aquarium . , . 460 

Armature . . 434, 433 

Bearings . 43/, 432. 433, 433 

Bending of SIctal . 410, 419 

Bimetallic Strip . 41C, 417 

Blowpipe .... 423 
Gag .... 409 
Bobbin, Making a , 436, 43y 

Brackets . . . , 430 

Brush, Making a Contact . ^xj 
Bulb. Blowing a . .jafi, 427 
Casting , . . . 420 

Chisel, Use of . ■ . 404 

Compass Nccdls, Magnetic 430 

Cranks. (34 

Cutting 401, 403, 403, 412, 422 
Dies . . . >414 

Drilling . , , 4II 

Engine, Hero's ■ 446, 447 

Equipment, Classroom 394, 448 
Electrical . . <449 

Filing , . 404, 403, 406 

Finishing, Wood . . 443 

FUtaros . . . • 446 

Fluxes . , I • 407 

Frame, Mcclianics . 396, 397 

Funnel, Thistle . . 427 

Galvanometer 439, 456, 457, 458 
Hardening Steel . . 419 

Heater, Steam . . , 426 

Heating ^Ictals . • 418 

Introduction . , . 389 

Joining Glass Tidjcs , . 42.1 

Joint, Bridle . . . 429 

Butt . . . 407. 408 

Lapped . . . 429 

X-. 123 

Joints, Soldered . . 408 

Sweated . . 4 ^^’ 409 

Woodwork . . . 429 

Keys, Contact . 389. 39 ° 

Morse . . . • 39 ^ 

Lamp, Projection . 458, 459 

Lead Castings . 420. 421 

Marking Out . . 400, ^ox 

Materials . . . - 44 ° 

Mechanisms, Basic . . 429 

Model Malcing . . 393 

Models, More Advanced . 450 
Use of ... 396 

Idotors, Electric 398, 399 - 4 °° 

Three-pole , 452, 453, 434 

Planing . . . 403. 4°4 

Platinum into Glass, Scaling 

427. 42^ 

Platinum Welding . > 4^8 
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INDEX 


Polishing Timber. . . ,H 3 Staining Timber . . ^43 }oo\h . . - ^48 

Processes Basic . 400 Stretcliing Melal . . Iraiisforinci 450, 451 

Riveting . 41S, 416 Structm'es, Basic . . 429 Transmissions , _ -436 

Science Various Branches Switch, Plug . . . 413 Turbine, BraiiciL’s . jpj 

of .... 44.'5 Tapping . . . .4^4 Upnghls. Fixing of . , 430 

Sealing Glass . 423, 424, 427 Tempering • . . .419 Vice, Machine , . .395 

Shaping with Carbon . 427 Timbers . . . -443 VoUameter, Water . . 438 

Soldering . . .406 Tinning . . . .407 Wheel. Peltoii . . .|,(5. 446 
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